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BEFORE THE NATIONAL GREEN TRIBUNAL
WESTERN ZONE BENCH, PUNE

/ = /EXECUTION APPLICATION NO. 12/2022 (WZ)
IN

% /

?. /' ORIGINAL APPLICATION NO. 80 OF 2020 (WZ)

IN THE MATTER OF: -
VANASHAKTI & ANR. APPLICANT(S)
VERSUS
STATE OF MAHARASHTRA & ORS. RESPONDENT(S)
INDEX
S.No. Particulars Pg No.

1. | Reply Affidavit on behalf of Respondent No. 7, Central | |_g
Pollution Control Board (CPCB).

2. | Annexure-R7-A - Copy of the Application dated 20/06/2022 7
by Mr Stalin D under RTI Act 2005

3. | Annexure-R7-B - Reply letter dated 04/07/2022 by the CPIO
& Head Law Division, at CPCB Delhi to the RTI application by 8
the Applicant - Mr. Stalin D.

4. | Annexure-R7-C - Copy of the letter dated 30/9/2022 from the 9
Applicant - Mr. Stalin D.

5. | Annexure-R7-D - Reply dated 10/10/2022 from Law Division, 10
CPCB. Head Office Delhi to the Applicant - Mr. Stalin D.

6. | Annexure-R7-E - Reply dated 12/10/2022 from CPCB, 11
Regional Directorate, Pune to the Applicant - Mr. Stalin D.

7. | Annexure-R7-F - Copy of letter dated 23.01.2023 with the
report of the expert committee to Secretary, MoEF &CC, New
Delhi and Chief Secretary, Govt of Maharashtra
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Place : Pune
Date :23.01.2023

(Bharat Kumar Sharma)

' A1 gi/Bharat Kumar Sharma Regional Director
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BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL
WESTERN ZONE BENCH, PUNE

EXECUTION APPLICATION NO. 12/2022 (WZ)
IN
ORIGINAL APPLICATION NO. 80/2020 (WZ)

IN THE MATTER OF: -

VANASHAKTI & ANR. APPLICANT (S)
VERSUS

STATE OF MAHARASHTRA & ORS. RESPONDENT(S)

REPLY AFFIDAVIT ON BEHALF OF RESPONDENT NO. 7,
CENTRAL POLLUTION CONTROL BOARD (CPCB)

I, Bharat Kumar Sharma, S/o Shri. D.P Vishwakarma, aged 49 years, working as
Scientist ‘F* and Regional Director in the Regional Directorate, Central Pollution

Control Board, Pune, do hereby solemnly affirm and declare as under:

That I, in the capacity of Scientist ‘F’ of the Central Pollution Control Board
(hereinafter referred as CPCB) am fully conversant with the facts of the case and

hence, competent to swear this reply affidavit on behalf of the Respondent No. 7.

1. That the averments made in Paras 1 to 3 are about details of Applicants and
Respondents, which are matter of records and need no comments from this

Answering Respondent No.7.
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. That the averments made in Paras 4 to 14 are about the present Application

being filed for seeking the execution of the Order dated 31/05/2021 passed by
the Hon’ble Tribunal in O.A No. 80 of 2020 (WZ) regarding absence of a
policy in the State of Maharashtra to regulate inland aquaculture, details of
aquaculture practices being undertaken in the Vadivale lake at village
Valavanti situated in Pune District, details of license granted to the
Respondent No. 8 by Respondent No.5 i.e. the Regional Dy. Commissioner of
Fisheries, Applicants mentioning about various studies by expert bodies,
demonstrating the deleterious impact on environment due to unregulated
aquaculture, Applicants referring legislation & policies being framed by
various States to regulate the aquaculture, suggestions by the Applicants by
referring & comparing various guidelines issued by the Central as well as State
Government, constitution of six-member committee & mandate by the
Hon’ble NGT, WZ in the O.A No. 80 of 2020 (WZ). The same are matter of

records and need no comments from this Answering Respondent No.7.

. That the averments made in Paras 15 to 21 are about e-mail communication

dated 03/06/2021 and 26/04/2022 from the Advocate of the Applicant to all
Respondents informing about the order of the Hon'ble NGT dated 31/05/2021,
appraising them about the directions passed in the same matter and requesting
for the copy of the expert committee report as well as copy of the decision
taken after revisiting the permission for fish farming in Vadiwale lake
respectively, no responses from respondents to the aforesaid e-mail, Applicant
not able to locate any report on the website/portal of the NGT, Application
dated 20/06/2022 made under Right to Information Act (RTI Act) by the
Applicant No. 2 to CPCB and its reply dated 04/07/2022 from CPCB to the
Applicant No.2, letter dated 30/09/2022 from the Applicant to CPCB along
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with copy of Order dated 31/05/2021 and no steps taken by the CPCB as nodal

agency.

In this regard, it is humbly submitted that CPCB Head Office Delhi received
an on-line Application, (No. CPCBD/R/E/22/00356/ 1) dated 20/06/2022 under
the RTI Act, 2005, from Mr. Stalin D, Mumbai, and the same was replied with
letter dated 04/07/2022 by the concerned CPIO & Head Law Division, at
CPCB Head Office Delhi. It was informed vide the aforesaid letter to the
Applicant that the mentioned Hon'ble NGT Order dated 31/05/2022 in OA No.
80 of 2020 was not traceable and it was requested to kindly furnish the title of
the case, the bench of NGT where it is heard or listed for hearing and also
verify the date of Hon'ble NGT order. It was also mentioned in the aforesaid
letter that on the receipt of above clarification/particulars, further information
shall be provided. Copy of the said Application dated 20/06/2022 by Mr Stalin
D and its reply letter dated 04/07/2022 by the CPIO & Head Law Division, at
CPCB Delhi are annexed and marked as “Annexure-R7-A” and “Annexure-

R7-B” respectively.

Thereafter, the letter dated 30/09/2022 from the Applicant was received by
CPCB, Regional Directorate, Pune and also Law Division, CPCB Head Office
Delhi along with copy of order dated 31.05.2021 of Hon’ble NGT in O.A No.
80 of 2020 (WZ) and other communications. Upon receiving correct date of
the Hon’ble NGT Order (i.e. 31/05/2021 instead of earlier wrong citation of
Hon’ble NGT Order as dated 31/05/2022 in their Application No.
CPCBD/R/E/22/00356/1 dated 20/06/2022 under the RTI Act 2005) and
correct bench of the Hon’ble NGT (i.e. Western Zone Bench instead of earlier
just citing O.A No. 80 of 2020 in the said application under the RTI Act 2005
implying Principal Bench), the Law Division, CPCB Head Office, Delhi
replied vide letter dated 10/10/2022 to the applicant and also requested CPCB,

Regional Directorate, Pune to furnish the available information directly to the
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Applicant. The CPCB, Regional Directorate, Pune provided information to the

Applicant vide e-mail communication dated 12/10/2022 and the same is

reproduced as below:

“This has reference to your communication dated 30.09.2022. In compliance
with the order dated 31.05.2021 of the Hon’ble NGT in the matter- Original
Application No. 80/2020 (WZ) (Vanshakti & Anr Vs State of Maharashtra &
Ors), the Hon’ble NGT constituted Expert Committee carried out meetings
including site visit and monitoring, and the report is under preparation. Upon
[finalization of the report by the Expert Committee, the same shall be furnished
to the Secretary, MoEF&CC, and the Chief Secretary, Maharashtra for

Sfurther remedial measures, in compliance with the aforesaid order of Hon'ble
NGT.”

Copy of the said letter dated 30/09/2022 from the Applicant, reply dated
10/10/2022 from Law Division, CPCB, Head Office Delhi and reply dated
12/10/2022 from CPCB, Regional Directorate, Pune to Mr. Stalin, D.
Vanashakti (stalin.vanashakti@gmail.com) are annexed and marked as

“Annexure R7-C”, “Annexure R7-D” and “Annexure R7-E” respectively.

It is humbly submitted that upon receiving nominee from Ministry of
Fisheries, Animal Husbandry & Dairying (MoFAHD), Govt. of India, vide
their email/ dated 08/09/2022 as replacement of Mr. Intisar Anees Siddiqui,
Deputy Commissioner (Fisheries) & Fisheries Development Commissioner
(I’c), Department of Fisheries, who was earlier nominee from MoFAHD as
member of the expert committee constituted by the Hon’ble NGT vide its
Order dated 31/05/2021 and superannuated from his service, the expert
committee deliberated the matter and also held its meeting on 04/01/2023 and
finalized its report. Accordingly, report of the expert committee has been

furnished to the Secretary, MOEF&CC, New Delhi and Chief Secretary, Govt
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of Maharashtra, vide letter dated 23/01/2023 in compliance of Order dated
31/05/2021 of the Hon’ble NGT, WZ. Copy of the said letter dated 23/01/2023
along with the said report of the expert committee is annexed and marked as

“Annexure-R7-F”,

. That the averments made in Paras 22 to 29 are about the Hon’ble NGT Order
dated 31/05/2021 remained in force and binding on all parties, Respondents
not filed any Application for review or statutory appeal against the aforesaid
order, continuing aquaculture in Vadivale lake, and unauthorized expansion,
urgent need to preserve the pristine condition of natural water being source of
drinking water for the surrounding villages, copies of pictures of aquaculture
activities being undertaken in Vadivale lake, Applicants mentioning about
need for the requirement of separate regulatory mechanism for inland
aquaculture, aquaculture activities violating the provisions of the Water
(Prevention and Control of Pollution) Act 1974, unregulated and ecologically
harmful aquaculture activities due to no absence of any policy, guidelines
framed by the Central Government for the State Government to frame their
respective legislations on Inland Fisheries and Aquaculture, acknowledgement
by Central Government about need to regulate aquaculture activities,
constraint to file the present Execution Application, Applicants not having
filed legal proceedings on the present subject matter, etc.. The same are matter
of records and need no comments from this Answering Respondent No. 7 in

view of submissions as at para 3 above.

. That the averments made in Para 30 and 31 (a to f) are about limitation to file
the present application by the Applicants and various prayers submitted by the

Applicants, and need no comments from this Answering Respondent.
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That in light of the above submissions, it is respectfully pr
No. 7 i.e. CPCB shall abide by

ayed that this Answering Respondent

any order or directions passed by this Hon’ble Tribunal.

’

DEPONENT
VERIFICATION
Verified at Pune on this ....... day of January, 2023 that the contents of the above affidavit are

true and correct to the best of my knowledge and belief and nothing has been concealed therein.

A X SF/Bharat Kumar Sharma
ET #R%% / Regjonal Director

Central Polluticn Control Board

Pune
¥ FRard, T/Regional Directorate, \
@R, & @ Sy igea A=d, SRd T{W
Wi/o Envt. Forest & Climate Change. Govt‘o‘l 1{0115 DEPONENT _ Respondent No. 7
X =eg 501, "":ﬁ'{..r fb.—"l 3 Ti
s N, e 4R 11048

COUNSEL for Respondent No. 7

ATTESTED

v
MANISHA@WEFF\ CHITNIS

L NOTARY
[ Moy oK GOVERNMENT OF INDIA
LNOTARlAL ‘ NOTARIAL | | NOTARIAL

gk ] 23 JAN 207



132 ; Annexure R7-A

£:27:22, 1124 AM R Details

RTI REQUEST DETAILS (3RETSMTS SR faavom)

. . CPCBD/RE22/00356  Date of Receipt (WG 20/06/2022
Registration Number (Uﬁﬂ'ﬁwm): ¢ 1pL

ﬁ?ﬂﬂ@):

Onlime Recept Language of Request I'nclish
Type of Receipt mﬂamm) : . ( F‘Hﬂﬁ q - g
Name (ATH) : STALIND Gender (f%i"T) . Male

2nd Noor. Nandkumar Pawar House.. Opp Jagannath Darshan

Address (4dT) : | L L S - PP 242
butlding., Bhandup East. Pin 400042

State (M) ; Maharashtra Country (é’!{[) . India

+91-9820232302 Mobile Number ~91-

Phone Nlll’“bl‘l' (ﬁq #a?) H (Iﬂa'lgﬁ q‘m) . 9820232302

Email-1D (gﬂ'(vf.aﬂgiﬂ) . stalin vanashakti'«@gmail com

_ Urbe . . Above
Staius (@%){Rural/lirhml) " Ao Education Status : \,.j,mx,
Graduate
Is Requester Below Poverty Line ? (T No Citizenship Status Indian
amdee TR ¥ A A BT 22) - (ARTRET)
. 10 ) (orremal Mode of Payment Pavment
Amount Paid (TRT BT YITdT) : recipient) (YT BT UPR) Gateway
Does it concern the life or Liberty of a No(Normal) < Namlesh

Request Pertains to

Person? Sineh -
(a1 gg fpeY safey & Sitae eruan (SR Fafefad Tm
T & G 27) - A e)

Q1) Copy of documents showing setting up of 6 member

committee constituted by NGT vide s order dated 31/052022

in OA number 80 of 20207

) Q2) Copy of documents showmg regime stuches undertaken for

Information Sought ('GTF-IWI'& Ti'l'lﬂ): mland aquaculture and copy of the report generated. submitted

to Mol:F after such studies.

Q3) Copy of documents showmg revisiting of consent granted

for aquaculture caged hishing «IL(]\ iies in Vadavale lake at

K amshet Pune have been done’

Print Save Close

https //rtionline gov.in/RTIMIS/CPIO/RTIDetails php7reg=WGhWZjd4OTIEMGS5YT2FOVIZJWWNmMb3h3Tkx NezNJNKISMFZIMWSIK1ZSVT080gizqZ Xb 171
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1(3 RTI Aquaculture reply.jpg

2™ Floor, Nandkumar Pawar House,
Opp. Jagannath Darshan building,
Bhandup East,

Maharashtra-400042

Sub: Information under RT1 Act, 2005,

Ref: Your online RTI Request seeking information under RT1T Aet. 2005.

Sir,

This has reference to above mentioned RTI Application No, CPCBID/R/E/22/00356/1 Dated
20.06.2022 received seeking information under the RTI Act. 2005 from Central Pollution Control
Board. In this regard, it is to inform that after going through the above said RTI Application, the
mentioned NGT order dated 31.05.2022 in OA No.80 of 2020 is not traceable. Therefore. it is
requested to kindly furnish the title of the case, the bench of NGT where it was heard or listed for
hearing and also verify the date of NGT order.

On the receipt of the above clarification/particulars, further information shall be provided
by this CPIO. P

Ihe first Appellate Authority under the RTI Act. 2005 is Member Seeretary, Central Pollution
Control Board, Parivesh Bhawan, East Arjun Nagar. Delhi - 110032,

Yours faithiully

- %
N

(Kamli‘sh Singh)
CPIO & Head, Law Division

:
(ST [T e e A
Ty 957" 9= o K f T11
Panvesh Bhawan, East / Nagar, Dellu-1100
<THIM/Tel : 43102030, 22305792 AAHIZZ Websile . www.coeh nic in

https://mail.google.com/mail/u/0/#inbox/FMfcgzGgQmQtqtpKGZzdHjDeDfinNfHh T ?projector=18&messagePartld=0.6

b

p

-

W

Annexure R7-B

== CENTRAL POLLUTION CONTROL BOARD
3 ) i 3 T ‘
5 By Speed sk TEIET, T UF WA, GiEdn S SR G
11l , MINISTRY OF ENVIRONMENT, FOREST & CLIMATE CHANGE GOVT. OF INDIA
F. No. CM-99/9/2021-LAW-HO-CPCB-| 10_— 5’, o Dated: 04.07.2022
To, i i
Stalin D

201

11
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N ghe - 6 (0621~ ‘ Date: 3a|Qq[2 002,

Respected Officials, -ii’i

This is to inform you that despite our best efforts, we are unable to get your response to act upon the
orders of the Hon'ble National Green Tribunal passed in OA number 80 of 2020. We have conveyed
the order on email twice to your office. Copy of the emaiis is attached aiong with this letter. Despite
sending the hard copy by Registered post to the officer who (under RTI said that a hard copy was :
needed) the letter has come back undelivered with the remark “ no such person exists” The copy of
the said RTI reply is also attached along with in this communication We are resending the order for i
your reference. W

The matter is of utmost importance and we are once again sending you the hard copy by Speed post .‘.g
to your Delhi and Pune Offices. You are requested to file your response at the earliest .

Thanking You i

Yours Sincerely

N

>
Stalin D
Director

Tel 9820232302

vanashakli

1d flane Nandalnmar Pawar Hanea Cinnlanannath Narchan M N Keni Rnad Nahue/ B Mumhbai_ANNNA? Tal Na 75647182 unana vanachalti in

T
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- CENTRAL POLLUTION CONTROL BOARD

e UFTETT, 99 Ud Werarg giadd Hared WEd @

%‘ﬁ‘”‘ﬁﬁt M%Y OF ENVIRONMENT, FOREST & CLIMATE CHANGE GOVT. OF INDIA
D cMm-ggla)rer) —LAwHO| CPB-HO| 4928 Dated: 10.10,2022

\/I' 0.

e oy £ 1 a

/[

Regional Directorate

Central Pollution Control Board.
Survev No. 110,

Dhankude Multi Purpose Hall.
Baner Road. Baner.

Pune - 411045

Sub: communication dated 30.09.2022 and RTI application received from Mr. Stalin D -
reg.

Sir.

This has reference (o the request communication dated 30.09.2022 has been recery ed [rom Mr.
Stalin D regarding the Hon ble NGT order dated 31.05.202] (copy enclosed) in OA No.80 of
2020 (WZ) titled Vanashakti & Anr. Vs State of Maharashtra & Ors

In this regard. it is to inform that the applicant previously filed a RTI Application having
request No.CPCBD/R/E/22/00356/1 dated 20.06.2022 and sought information about Hon'ble
NGT order dated 31.05.2022 in OA No.80/2020 which was not traceable. In response to the
RTI. undersigned disposed ol the RTI with request o provide clarification on the subject
matter. A copy of the RTI Application and Reply of the undersigned dated 04.07.2022 is
enclosed for ready reference

Further. Applicant furnished the copy of actual order dated 31 052021 in OA No 80/2020/W7
lor seeking some information. A copy of the communication received from Mr Stalin D is
enclosed for further necessary action.

In view of the above. it is therefore requested to kindly furnish the available information
directly to the RTI applicant i.e. Mr. Stalin D as the matter s being dealt by RD Pune under

intimation to this office. please.

Yours farthfully

Encl. As above

(Kamlesh Singh)
Scientist "E"and Head. Law Division
Copy to.
(1 Mr Stalin D
2™ floor. Nandkumar Pawar House.
Opp.Jagannath Darshan building.
Bhandup East. Maharashira-400042

. g 5
N gre? .y
N s 9 T i (c00)

A9 Soemy1 10032

arivest@hawan, East Arjun Nagar, Delhi-110032

w@}gmmzoso, 22305792, AT/ Website : www.cpcb.nic.in
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Email Pratik Bharne

Reply from CPCB RD Pune wrt your communication dated 30.09.2022 reg Hon'ble NGT
matter- OA no. 80 of 2022 (WZ)

From : CPCB, RD Pune <rdpune.cpcb@gov.in> Wed, Oct 12, 2022 02:13 PM

Subject : Reply from CPCB RD Pune wrt your communication dated
30.09.2022 reg Hon'ble NGT matter- OA no. 80 of 2022
(W2)
To : stalin vanashakti <stalin.vanashakti@gmail.com>

Cc : DH Law, CPCB <law.cpcb@gov.in>, BHARAT KUMAR
SHARMA <bksharma.cpcb@nic.in>, Pratik Bharne
<pratik.cpcb@gov.in>

Sir,

This has reference to your communication dated 30.09.2022. In compliance with the order
dated 31.05.2021 of the Hon'ble NGT in the matter- Original Application No. 80/2020 (WZ)
(Vanshakti & Anr Vs State of Maharashtra & Ors), the Hon’ble NGT constituted Expert
Committee carried out meetings including site visit and monitoring, and the report is under
preparation. Upon finalization of the report by the Expert Committee, the same shall be
furnished to the Secretary, MoEF&CC, and the Chief Secretary, Maharashtra for further
remedial measures, in compliance with the aforesaid order of Hon’ble NGT.

=T,
$HEIT Uyl A S
&g fA=me, gor

VA

Gl

Azadiy,

Amrit Mahotsav

https://email.gov.in/h/printmessage?id=25467 &tz=Asia/Kolkata&xim=1 11
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— CENTRAL POLLUTION CONTROL BOARD
\ﬁ‘(} yatarr, 99 Ud Sear] GRad wErerd e e
@ﬁb MINISTRY OF ENVIRONMENT, FOREST & CLIMATE CHANGE GOVT. OF INDIA
FNo.CM-13011/3/2021-TECH-RD-PUNE-RD(Pune) - < 5 3 23.01.2023
To

1. Sh. Naresh Pal Gangwar,
Additional Secretary, MoEF&CC,
Indira Paryavaran Bhawan,

Jor Bagh, New Delhi-110003

2. The Chief Secretary,
Govt. of Maharashtra
Mantralaya, Mumbai-400 032

Sub.: Report of the expert committee constituted under Hon’ble NGT Order
dated 31/5/2021 of the Hon'ble NGT in Original Application No. 80/2020
(WZ) titled as Vanashakti & Anr. Versus State of Maharashtra & Ors.

Sir,

This has reference to directions of the Hon'ble NGT order dated 31.5.2021
(copy enclosed) wherein, in Para 4 the tribunal constituted a six-member Expert
Committee to examine whether in inland fisheries, chemicals are allowed to be used
and if so, how the same can be regulated.

It was further directed in the said order dated 31.5.2021 that report of the said
committee be furnished to the Secretary, MoEF&CC and the Chief Secretary,
Maharashtra, for further remedial measures.

In compliance with the aforesaid order of Hon'ble NGT, the Exnert Committee
has prepared its report and the same is attached herewith for ready reference and for
necessary action in accordance with the said order of the Hon'ble NGT.

This issues with the approval of the Competent Authority, CPCB.

Yours faithfully,

—~
(P K Mishra)
Divisional Head
WQM -I Div.
Encl.: As above
Copy to:
Regional Director, . For kind information please

Regional Directorate-Pune,
Survey No.110, Dhankude Multi

Purpose Hall, Baner Road, Baner, c
Pune- 411048

(P K Mishra?a)dll-zj

‘ofgyr yem' il [ TR, faee-110032
Parivesh Bhawan, East Arjun Nagar, Delhi-110032
{HT/Tel : 43102030, 22305792, aﬂﬁTﬂWehsite : www.cpcb.nic.in



138 &g yguu FrE W@

N CENTRAL P_OLLUTION CONTROL BOARD
%g:j TAETUT, 99 U@ Woerarg GRane GAed IRE T
@D@u) MINISTRY OF ENVIRONMENT, FOREST & CLIMATE CHANGE GOVT. OF INDIA
FNo.CM-13011/3/2021-TECH-RD-PUNE-RD(Pune) - 5  // 23.01.2023
o !
To

Sh. Naresh Pal Gangwar,
Additional Secretary, MOEF&CC,
Indira Paryavaran Bhawan,

Jor Bagh, New Delhi-110003

Sub.: Report of the expert committee constituted under Hon’ble NGT Order
dated 31/5/2021 of the Hon'ble NGT in Original Application No. 80/2020
(WZ) titled as Vanashakti & Anr. Versus State of Maharashtra & Ors.

Sir,

This has reference to directions of the Hon'ble NGT order dated 31.5.2021
(copy enclosed) wherein, in Para 4 the tribunal constituted a six-member Expert
Committee to examine whether in inland fisheries, chemicals are allowed to be used
and if so. how the same can be regulated.

It was further directed in the said order dated 31.5.2021 that report of the said
committee be furnished to the Secretary, MoEF&CC and the Chief Secretary,
Maharashtra, for further remedial measures.

In compliance with the aforesaid order of Hon'ble NGT, the Expert Committee
has prepared its report and the same is attached herewith for ready reference and for
necessary aclion in accordance with the said order of the Hon'ble NGT

This issues with the approval of the Competent Authority, CPCB.
Yours faithfully,

(s

=

(P K Mishra
Divisional Head
WQM -i Div.

“ncl.: As above

UfEyr e e et R, feewli-110032
Panuesh Bhawan, East Arjun Nagar, Delhi-110032
T/ Tel : 43102030, 22305792, ATHTEE/Website : www.cpeb.nic.in

> olj23
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CENTRAL POLLUTION CONTROL BOARD

qgfatur, 9 @ Ferarg giad gy Jid qenn
MINISTRY OF ENVIRONMENT, FOREST & CLIMATE CHANGE GOVT. OF INDIA
FNo.CM-13011/3/2021-TECH-RD-PUNE-RD(Pune) — & 4 § 23.01.2023
To

The Chief Secretary,
Gowt. of Maharashtra
Mantralaya, Mumbai-400 032

Sub.: Report of the expert committee constituted under Hon’ble NGT Order
dated 31/6/2021 of the Hon’ble NGT in Original Application No. 80/2020
(W2) titled as Vanashakti & Anr. Versus State of Maharashtra & Ors.

Sir,

This has reference to directions of the Hon'ble NGT order dated 31.5.2021
(copy enclosed) wherein, in Para 4 the tribunal constituted a six-member Expert
Committee to examine whether in inland fisheries, chemicals are allowed to be used
and if so, how the same can be regulated.

t was further directed in the said oraer dated 31.5.2021 that report of the said
committee be furnished to the Secretary, MoEF&CC and the Chief Secretary.
Maharashtra, for furtner remedial measures.

In compliance with the aforesaid order of Hon'ble NGT, the Expert Committee
has prepared its report and the same is attached herewith for ready reference and for
necessary action in accordance with the said order of the Hon'ble NGT

This issues with the approval of the Competent Authority, CPCB

Yours faithfully,

A

'3-3*]0'

(P K Mishra)
Divisional Head
WQM -I Div.

ncl.: As above

J-z‘!:
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REPORT OF THE COMMITTEE
IN THE MATTER OF
ORIGINAL APPLICATION NO. 80 OF 2020 (W2)
IN COMPLIANCE WITH ORDER DATED 31.05.2021
OF HON’BLE NGT RELATED TO UNREGULATED ACTIVITIES OF
AQUACULTURE IN FRESH WATER BODIES OF MAHARASHTRA
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REPORT OF THE COMMITTEE IN THE MATTER OF ORIGINAL APPLICATION NO. 80
OF 2020 {WZ) IN COMPLIANCE WITH ORDER DATED 31.05.2021 OF HON'BLE
NGT RELATED TO UNREGULATED ACTIVITIES OF AQUACULTURE IN FRESH

WATER BODIES OF MAHARASHTRA

Committee Members

s Namé&Member, Designation & Department 1 Signature !
1 Dr. Nilesh Anil Pawar ;
Deputy Director {Aquatic Quarantine) W ) ;
- Department of Fisheries, ol .:fi‘;\;,f‘s :
i Ministry of Fisheries, Animal Husbandry and Dairying, . --~""{‘;\°‘»» ;
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REPORT OF THE COMMITTEE IN THE MATTER OF ORIGINAL
APPLICATION NO. 80 OF 2020 IN COMPLIANCE WITH ORDER DATED
31.05.2021 OF HON’BLE NGT RELATED TO UNREGULATED ACTIVITIES
OF AQUACULTURE IN FRESH WATER BODIES OF MAHARASHTRA

1.0 BACKGROUND

The Original Application No. 80 of 2020 (WZ) (titled “Vanashakti & Anr. Vs. State
of Maharashtra & Ors”) in the Hon’ble National Green Tribunal (NGT) is related to
unregulated activities of aquaculture and fishery in water bodies carrying fresh
water in the State of Maharashtra. The applicant is particularly aggrieved by the
permission granted in favour of Respondent No.7, Vaidehi Randive in Vadivale
Lake in Village Valavanti on the Kamshet-Kundali Road in Maval Taluka, near
Village Kamshet, in Pune District, by the Commissioner of Fisheries, Government
of Maharashtra, which the applicant has assailed being against the

“Precautionary” and “Sustainable Development” principles.

The applicant has alleged broadly regarding unregulated activities of aquaculture
and fishery in Vadiwale Lake in Village Valavanti, Maval Taluka, near Kamshet
Village Pune. Vadiwale lake is source of drinking water for nearby villages and the
out fall of the lake is in Indrayani River which is again source of drinking water for
28 villages. Aquaculture activity involves use of modern techniques and harmful
chemicals. Release of harmful chemicals into the lake will directly affect the
human health. Apart from discharge of harmful chemicals, use of other materials
like poultry manure, chemical manures, other waste products from poultry farms
such as gizzards and chicken guts, chemical fertilizers and antibiotics also have
harmful impact on water bodies. Impacts of these materials on water bodies are

not taken into account and only financial aspects are considered.
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The Hon’ble NGT passed an order dated 31/5/2021 in the aforesaid Original
Application No. 80/2020 (WZ) on 31.05.2021 and relevant paragraph (Para-4) of

the said order is reproduced below-

“...4. We have given due consideration to the issue raised. We are of the view that
there is need to ensure protection of environment in the process of aquaculture
activities in water bodies (other than those covered by the Coastal Aquaculture
Authority Act, 2005) by use of modern techniques, particularly the use of
chemicals, if any, in the process. To ensure such protection, there is need to
undertake study of the existing consent regime under the Water Act and whether
there is need to introduce any changes. We constitute a six-member expert
Committee comprising the concerned Regional Officer, MoEF&CC, the concerned
Regional Officer, CPCB, the Maharashtra State PCB, the nominee of Ministry of
Fishing, Government of India and Maharashtra State and the Central Inland
Fisheries Research Institute. The CPCB and the State PCB will be the nodal agency
for coordination and compliance. The joint Committee will be at liberty to consult
any other Expert Institution or individual and also take into account the studies
already undertaken. We understand that based on studies, some States have
enacted legislation on the subject such as Kerala Inland Fisheries and Aqua Culture
Act, 2010. The Committee may look into the consent regime under the Water Act.
The Committee may examine whether in inland fisheries, chemicals are allowed
to be used and if so, how the same can be regulated. The study may be completed
as far as possible within three months and report furnished to the Secretary,
MOEF&CC and the Chief Secretary, Maharashtra for further remedial measures. In
the light of such study, the permission granted in the present case may be

appropriately revisited, if necessary, following due process...”

Copy of the aforesaid order dated 31.05.2021 of the Hon’ble NGT is given at

Annexure-I.
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2.0 THE COMMITTEE

In compliance with the aforesaid order dated 31.05.2021 of the Hon’ble NGT, a

committee was constituted comprising of the following officials:

Table 1: Name and Institute/Department of the Committee Members

Sr. Name of Member& Designation Organization/Department
No
Mr. LLA. Siddiqui®
r I |q9| ) . . Ministry of Fisheries, Animal
Deputy Commissioner (Fisheries) and .
1 . . . Husbandry & Dairying, Govt.
Fisheries Development Commissioner of India (MoFAHD)
(1/c) of Department of Fisheries
Dr. Suhas Kamble
Central Inland Fisheri
2 Scientist (SS) and I/c CIFRI Research entrat’n an. Isheries
i ) Research Institute (CIFRI)
Station, Vadodara, Gujarat
3 Mr. Suresh Kumar Adappa* Integrated Regional Office,
Scientist ‘E’ MoEF&CC, Nagpur
Ministry of Animal Husband
Mr. Abhay Deshpande nis .ry ot Anima’ fiasbandry,
) . Dairy Development and
4 Regional Deputy Commissioner, Pune . .
Region Fisheries Development, Govt.
8 of Maharashtra
| Polluti B
Mr. Bharat K.Sharma Central Po u'tlon Co'ntro oard
5 Regional Director (CPCB), Regional Directorate,
8 Pune (Nodal Agency)
Mr. Nitin R. Shinde Maharashtra PoIIut.lon Cont.rol
6 \/c Regional Officer Board (MPCB), Regional Office,
8 Pune (Nodal Agency)

# Earlier Mr. I.A. Siddiqui
Fisheries, MoFAHD, New Delhi and subsequently replaced by Dr. Nilesh Anil Pawar,

who superannuated from the service of Department of

Deputy Director (Aquatic Quarantine), Department of Fisheries, MoFAHD, New Delhi.
* Mr. Suresh Kumar Adappa, Scientist ‘E’ is replaced by Shri E. Thirunavukkarasu, Scientist

‘E’ due to transfer.

3.0 SCOPE OF THE COMMITTEE

The scope of the committee in accordance with the aforesaid Hon’ble NGT order

dated 31.05.2021 is as below;
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To examine whether the use of chemicals in aquaculture activities in water
bodies (other than those covered by the Coastal Aquaculture Authority Act,
2005), if any, in the process be allowed and if so, how can it be regulated.
To examine the modalities to ensure protection of environment in the
process of aquaculture activities in water bodies (other than those covered
by the Coastal Aquaculture Authority Act, 2005) by use of modern
techniques, particularly use of chemicals, if any.

To study the existing Consent Regime under the water act and whether

there is need to introduce any changes.

4.0 APPROACH OF THE COMMITTEE

In compliance with the said Hon’ble NGT order, the committee adopted the

following approach:

Meetings through VC was held on 13.08.2021 to deliberate on way forward
for compliance of the Hon’ble NGT order and subsequent meeting on
13.05.2022.

Site visit of cage aquaculture in Vadiwale Lake, Village Valavanti (near
Village Kamshet) Kamshet-Kundali Road, Taluka- Maval, District-Pune and
pond aquaculture at Village khandashi, Taluka- Maval District- Pune and
sampling of water carried on 27.08.2021.

Collection of information from the committee members and concerned
departments.

Preparation of draft report and deliberation on the same by the committee

members in meeting held through VC on 13.05.2022.

5.0 ABOUT INLAND FISHERIES AND AQUACULTURE IN INDIA

India is the third largest fish producing country and the second largest

aquaculture fish producer in the world and contributes about 7% to the global

fish production (FAO, 2020). The total fish production of the country during 2019-

20 is around 14.16 million metric tonnes, of which nearly 73.7 % is from inland
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sector and about 50% of the total production is from culture fisheries. Fisheries
sector play an important role in Indian economy and provides livelihood to more
than 28 million fishermen and fish farmers at the primary level and several more
along the fisheries value chain (DOF, 2020). During 2018-19, fisheries sector
contributed Rs. 2,12,915 crore Gross Value Added (GVA) which was around 1.24
% of Indian economy and contributed around 7.28 % in Indian Agriculture
economy. The fish production from the marine sector in the country is in declining
state and increasing demand for fish product is being compensated through
inland sector of the country. India has vast and varied inland fisheries resources
that comprise of 191,024 kms of rivers and canals, 1.2 million ha of floodplain
lakes, 2.36 million ha of ponds and tanks and 3.15 million ha of reservoirs (DOF,
2020). Although, inland fisheries have grown, the rate of growth in terms of its
potential is not yet achieved. The average fish production potential was estimated
at 250 kilograms (kg)/hectare (ha) in reservoirs and about350 kg/ha for wetlands.
While reservoirs and freshwater aquaculture can be considered as the two main
pillars of growth, another major activity in aquaculture sector called the cage/pen
culture in open waters, has shown significant growth in recent years. It offers vast
potential for inland aquaculture in the country. The production potential from

sustainable cage culture production is about 50 kg/m3.
5.1 INLAND FISH PRODUCTION SYSTEM:

The fish production system practiced in various inland water resources are

summarised in the following table:

Sl. | Resource type Resource | Fish production system
No. size
1. Rivers and canals 191,024 | Capture
(Km)
2. Reservoirs 3.15 Capture/Culture-based-
(Million ha) fisheries/Stock  enhancement/cage
culture
3. Pond and Tanks 2.36 Aquaculture
(Million ha)
4. Brackish water area 1.24 Aquaculture
(Million ha)
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5. Floodplains wetlands | 1.2 Culture-based fisheries/Aquaculture
(Million ha)

Capture fishery is the major source of fish production from Inland open waters
such as river and canals, lakes, reservoirs, wetlands and estuaries. In a typical
capture fishery, the wild untended stock of organisms is harvested with little
human intervention on either habitat variables or the biotic communities. On the
other hand, in a culture fishery, the whole operation is based on captive stocks
with a high degree of effective human control over the water quality and other
habitat variables. The marine fishery is the example of capture fisheries and the
intensive/semi-intensive aquaculture of fish and prawn in small ponds is the
typical example of culture fishery. Fishery management purely on capture fishery
lines as understood in case of marine fisheries seldom operates in the inland
waters of India, with the possible exception of rivers and estuaries. Most of the
open waters which contribute substantially to fish production such as reservoirs,
beels, boars, chaurs, etc. are managed on the basis of culture-based fisheries or
various forms of enhancement, which are intermediate to culture and capture

fishery norms.

5.2 ENHANCEMENT

A range of management practices is collectively known as enhancement. FAO
(1997) defines fisheries enhancements as technical interventions in existing
aquatic resource systems, which can substantially alter the environment,
institutional and economic attributes of the system. Lorenzen et al. (2001) defines
it as limited interventions in the life cycle of common pool resources.
Enhancement is the process by which qualitative and quantitative improvement
is achieved from water bodies through exercising specific management options.
The common forms of enhancement which are relevant to inland water bodies of
India are stock enhancement, species enhancement, environmental
enhancement, management enhancement and enhancement through new

culture systems. Culture-based fishery is the most common mode of
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enhancement being followed in inland water bodies in India. When the fish
harvest in an open water system depends solely or mainly on artificial recruitment

(stocking), it is generally referred to as culture-based fishery.
5.2.1 DIFFERENT FORMS OF ENHANCEMENTS

Enhancement can be in the form of improving the stock, changing the exploitation
norms, changing craft and gear, introducing new forms of access and so on. Apart
from improving the production of absolute biomass from the water bodies, it can
also be in the form of interventions on access to the fishery or improvements in
their monetary and aesthetic value. The common norms of enhancement, which

are relevant to inland water bodies of India, are:

Stock enhancement

Species enhancement
Environmental enhancement
Habitat enhancement

Management enhancement, and

S N N Y N

Enhancement through new culture systems

5.2.2 STOCK ENHANCEMENT (INCREASING THE STOCK)

Augmenting the stock of fish has been the most common management measure
that is followed in the reservoirs in most countries of the world. Augmentation of
the stock is necessary to prevent unwanted fish to utilize the available food niches
and flourish at the cost of economically important fast-growing species to
colonize all the diverse niches of the biotope is one of the necessary pre-requisites
in reservoir fishery management. The main aspects of stock enhancement are
selection of species of stocking, determination of stocking rate and the size at
stocking. There are two types of stock enhancements viz., (1) stocking to create
culture-based fisheries i.e. fisheries based predominantly on the recapture of
stocked fish and (2) Stocking to enhance or supplement self-recruiting

populations.
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5.2.3 SPECIES ENHANCEMENT

Species enhancement is planting of economically important, fast-growing fish
from outside with a view to colonizing all the diverse niches of the biotope for
harvesting maximum sustainable crop from them. It can be just stocking of a new
species or introductions. Introduction means one time or repeated stocking of a
species accidentally or deliberately with the objective of establishing its
naturalized populations (Welcomme & Bartley, 1998). This widespread
management practice has more relevance to larger water bodies, where stocking
and recapture on a sustainable basis is not feasible. Introduction of exotic species
is a subject of hot debate due to its possible impact on the biodiversity of our

aquatic ecosystems.
5.2.4 ENVIRONMENTAL ENHANCEMENT

Environmental enhancement is improvement of the nutrient status of water by
the selective input of fertilizers (Sugunan, 1995, 2000). Although this is a common
management option adopted in China (Sugunan, 1997), a careful consideration of
the possible impact on the environment is needed before this option is resorted
to in reservoirs. Most of the Indian reservoirs are being used for the irrigation,
drinking water purpose and power generation and are under the different
agencies of the Government and environmental enhancement is not been

allowed.
5.2.5 OTHER ENHANCEMENTS

There are other forms of enhancement such as management enhancement when
new management options are exercised. For example a water body can be thrown
open for sport fishing to attract fishers or a community management approach
can be adopted. The new culture systems such as cage and pen culture can be

resorted to augment yield and increase revenue.
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5.3 CULTURE-BASED FISHERIES

When the fish harvest in an open water system depends solely or mainly on
artificial recruitment (stocking) it is referred to as a culture-based fishery. This
management tool is particularly effective in increasing yields when recruitment
of desired species is lower than the environmental carrying capacity. This is the
case in certain modified ecosystems (e.g. reservoirs) or where intensive
harvesting has reduced spawning stocks to very low level. Chronic recruitment
limitation can also arise naturally in seasonal and or isolated freshwater bodies,
or in marine habitats with poor connectivity to spawning sources (Doherty, 1999).
The floodplain wetlands, the small reservoirs and a number of community water
bodies in India fall under the above-mentioned situation. Thus, culture-based
fishery forms an important management tool in the hands of fishery managers in
India to increase production and productivity. The main focus of management
here is stocking and recapture. The size at stocking, grow-out period and the size
at capture are the important criteria in culture-based fishery management. In this
kind of practices, no other inputs such as feed, fertilizers and chemicals are

permitted.

6.0 ABOUT AQUACULTURE

Aquaculture is the farming of aquatic organisms including fish, molluscs,
crustaceans and aquatic plants (FAO,1997). Aquaculture is categorised based on
the environment in which the culture is done e.g. fresh water, brackish water, salt
water or marine aquaculture or mariculture. In India, Freshwater aquaculture
mostly practiced in land-based pond and tank systems. However, based on the
culture operations freshwater aquaculture is categorised into the following

culture systems:

S.N. | Category of Aquaculture Description

Fish culture in pens, cages, long

i Open aguaculture System
) P q y lines and raft;

ii) | Semi-closed aquaculture System Fish culture in tanks and ponds
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Re-circulatory aquaculture systems

iii) | Closed aquaculture system
and raceways

Further, based on the Input provisions freshwater aquaculture is categorised into

following types:

S.N. | Category of Aquaculture Description

i) Extensive aquaculture Culture of fish with minimal control,
lower stocking density, low input (Seed
and Fertilizers): pond culture of fish

ii) Semi-intensive aquaculture Fish culture with medium inputs,
moderate stocking density, fertilizers
and use of supplementary feed: pond
fish culture.

iii) | Intensive aquaculture Fish culture in controlled condition,
higher input, high stocking density,
Re-circulatory Aquaculture Systems
(RAS) and Raceways.

Freshwater aquaculture industry in the country involves activities such as seed
production (Hatchery: induced breeding), seed rearing (Production of stocking
material) and grow-out culture (Production of table size fish). Seed production
activity involves induced breeding of fishes through hatcheries, whereas seed
rearing is the activity in which hatchery produced seed is reared in earthen pond
or concrete tanks to get the stocking material for the grow-out culture of the
species. Grow-out culture is the rearing of stocking material till it reaches the

marketable size.

Fish production from aquaculture sector has also been increased to six and half
folds over the last two decades, with the freshwater aquaculture contributing
more than 95% of the total inland fish production. The three Indian Major Carps
(IMCs), namely Catla (Catla catla), Rohu(Labeo rohita) and Mrigal (Cirrhinus
mrigala) contribute the major chunk of the freshwater aquaculture production
(around 80% of the volume), followed by the exotic carps namely, silver carp
(Hypophthalmichthys molitrix), grass carp (Ctenopharyngodon idella) and

common carp (Cyprinus carpio) forming the second important group (Kasozi et

10
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al.,, 2017). Apart from above mentioned species several other indigenous fish
species such as minor carps and barbs (Labeo fimbriatus, L. gonius, L. calbasu,
Puntius sarana); catfishes (Clarias batrachus, Ompok pabda); Climbing Perch
(Anabas testudineus) and Murrel (Channa striatus, C. marulius and C. punctatus)
are being cultured in small scale. Recently, exotic species such as Striped Catfish
(Pangasianodon hypophthalmus), Tilapia (Oreochromis niloticus) and Pacu
(Piaractus brachypomus) have taken momentum in the freshwater aquaculture in
India. In addition, the giant freshwater prawn (scampi) is produced in freshwater
ponds and these species are widely cultivated in West Bengal, Andhra Pradesh,
Telangana, Karnataka, Kerala, Bihar, Jharkhand, Madhya Pradesh, Chhattisgarh,
Rajasthan and Uttar Pradesh.

The freshwater aquaculture production systems in India comprise 2.36 million ha
of ponds and tanks. In Eastern India, aquaculture is practiced in ponds and tanks
of less than 1 ha area, whereas in Western India aquaculture is operated on a
larger scale, with watersheds of 1525 ha. In Northern India, open water
aquaculture is practiced and in southern India, crop irrigation ponds are used for
aquaculture.Extensive (Low input) to semi-intensive (Medium input) culture
system is mostly adopted in freshwater aquaculture in India. It is estimated that
only about 40 percent of the available area of ponds and tanks have been utilised

and an immense scope for expansion of area exists under freshwater aquaculture.

6.1 CAGE AND PEN CULTURE

Cage and Pen culture aquaculture techniques used in the open waters for the
enhancement of fish production. During the last five decades, contribution of
marine fish in the total fish production of the country has decreased from 71% in
1950s to 26.3 % during 2019 (www.dahd.nic.in) with a corresponding increase in
inland fish production. The increase in fish production in favour of the inland
sector is attributable to the growth of inland aquaculture, as contrasting to the
sole dependence of capture fisheries in the marine sector. In view of the
dwindling production from natural waters, both inland and marine, any

substantial increase in production has to come either from inland aquaculture or

11
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mariculture. However, freshwater aquaculture in India by and large still centres
on pond-based systems. Considering the ever-increasing and often conflicting
cross-sectorial demands for water and land, there are limitations for growth in
pond-based aquaculture. In this context, culture of fish in enclosures such as
cages and pens installed in open water bodies offer scope for increasing

production obviating the need for more land-based fish farms.

Cageis an enclosed space to rear organisms in water that maintains free exchange
of water with the surrounding water body. ‘Pens’ are essentially portions of a
water body cordoned off by erecting a fence like structure. Usually, pens are
enclosed portions of the lake margin, with fencing on three sides; the free fourth
side being contiguous with the land. But, pen can also be away from the shore
with fencing on all the four sides. The main difference between a pen and a cage
is: pen bottom is never covered so that the soil water interface of the water body
is not compromised. Enclosure aquaculture in the context of inland fisheries in
India refers to both ‘cage culture’ and ‘pen culture’.The cage fish farming being
purely based on supplementary feeding, selection of good/best fish feed and its
application in right quantity is important to achieve desirable results. It is advised
that only quality floating feed is selected in order to avoid economic losses due to
feed wastage and further environmental degradation which may cause

eutrophication of water body.

At the moment economically viable cage culture is practiced in inland water
bodies of India by growing the exotic pangasius (Sutchi Catfish), Pangasianodon
hypophthalmus. Culture of another exotic species viz., GIFT tilapia, a genetically
improved strain of Oreochromis niloticus has been allowed subject to certain
conditions such as: only all-male seed, sourced from authorized agencies can be
used. In addition, Indian Council of Agricultural Research - Central Inland Fisheries
Research Institutes (ICAR-CIFRI) has been involved in standardization of grow-out

production of several regional specific fish species like Labeo rohita, Catla catla,

12
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Ompok babda, Labeo bata, Osteobrama belangeri, Puntius gonionotus, Amur

carp, Etroplus suratensis etc.

Advantages of enclosed culture systems in inland fisheries can be summarised
as:
® Augmenting fish yield by optimizing the use of all available water area
® Raising fingerlings in large numbers for stocking in a cost-effective way
® Optimization of trophic structure and functions to the advantage of fish
production
® Effective utilization of weed-choked water bodies and those with
obstructions like tree stumps and boulders, where harvesting of wild fish
is difficult
® Reducing pressure on land for farms and nurseries
® Scope to keep a captive stock within the open water bodies allowing
rapid, sure, complete and easy harvesting
® Direct and easy observation of stock for feeding, growth and general
health

® Considerable indirect employment opportunities.

Considering India’s rich and varied open water resources like reservoirs, lakes and
floodplain wetlands, enormous scope exists to increase production through
enclosure aquaculture. Utilizing a modest fraction of their surface area, large and
medium reservoirs can contribute a substantial quantity of fish to the total inland
fish production basket. Although cage culture has not yet reached the desired
commercial proportions capable of making any impact on the production figures,

it is growing at a very fast pace giving hopes and may cause some concern.

The National Fisheries Development Board (NFDB) established in 2006 as an
autonomous organization under the administrative control of the Department of
Fisheries, Ministry of Fisheries, Animal Husbandry and Dairying, Government of

India, has already published a guideline for cage culture in inland open water

13
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bodies of India (2016) with technical inputs from the ICAR-Central Inland Fisheries
Research Institute (ICAR-CIFRI), Barrackpore, Kolkata, West Bengal. The said
guidelines for cage culture in inland open water bodies highlights environmental
considerations with regard to the release of excessive nutrients and accumulation
in water sediment of the water body. Cage culture being an intensive fish rearing,
the feeding rates will be higher with excessive release of nutrients in to the water
body. The guideline also put emphasis on precautionary approach for
Environmental Impact Assessment (EIA) in cage culture operations due to deficit
in data on the environmental impacts. The guideline further recommends EIA for
cage culture activities as it is deleterious in terms of higher eutrophication
potential due excessive nutrient loading and other chemical/pharmaceutical
inputs. The guideline suggests a strong governance platform based on co-
management principles for responsible cage culture. The guideline also restricted
any cage culture in water bodies having an area less than < 1000 Ha. The copy of

guideline is provided at Annexure-II.

In addition, a technical manual 1948 entitled, “Cage Culture in Reservoirs in India
was published by Central Inland Fisheries Research Institute, ICAR, Barrackpore,
Kolkata, West Bengal that briefly states the environmental constraints in poorly

managed cages with respect to the discharge of nutrients.

For the sustainable development of inland fisheries and freshwater aquaculture
in the country, Central Government agencies such as ICAR- Central Inland
Fisheries Research Institute (ICAR-CIFRI), Barrackpore, ICAR- Central Institute of
Freshwater Aquaculture, Bhubaneshwar, ICAR- Directorate of Coldwater Fisheries
Research, Bhimtal and National Fisheries Development Board, Hyderabad are
diligently involved in research and development and time to time publishing
guidelines, package of practices and other extension material for the stakeholder

of the Inland Fisheries and Aquaculture.
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7.0 POLICY OF DEPARTMENT OF AGRICULTURE, ANIMAL
HUSBANDRY, DAIRY DEVELOPMENT and FISHERIES, GOVT OF
MAHARASHTRA

Department of Agriculture, Animal Husbandry, Dairy Development and
Fisheries, Govt. of Maharashtra has issued Policy on 17.10.2016 for Fish farming
through Cage Culture to increase the fish production in the State, which is further
revised in 2018 and 2021 w.r.t. certain conditions including permission regarding
cage culture and its area with reference to water shed area of the reservoir. The
copies of the said 2016 policy and revised policy of 2021 are provided at
Annexure- Il A and Il B respectively.

The salient feature of the policy w.r.t permission for cage culture in the reservoir

and water pollution/contamination/monitoring are as follows-

(1) It is mentioned in the Revised Policy (vide Govt Resolution (GR) Dated
26.08.2021) that fish farming using cage method is advanced technology
which will help to increase the fish production. Cage aquaculture activities
are promoted to overcome the issue of malnutrition through increase in
availability of proteinaceous food, and to create employment.

(2) As per the GR dated 17.10.2016, it was decided to give contract for cage
culture project in 1 % of the water spread area in reservoirs having water

spread area more than 200 hectares.

As per GR dated 09.03.2018, it was decided to give contract for cage culture
project in 0.5 % of the water spread area in reservoirs having water spread
area less than 200 hectares but not less than 15 hectares and having depth
of the water 10 m throughout the year.

As per the Central Government guidelines cage culture activities are not
permitted, if the area of the reservoir is less than 1000 hectares. However,
considering there are only 46 reservoirs having area greater than 1000

hectares in the State of Maharashtra, permissions for the cage culture

15



(3)

161

aquaculture projects have been given for 2448 reservoirs available in the

State.

Thereafter, Office of Commissioner of Fisheries submitted proposal to the

State Government. Accordingly, new policy was issued through GR on

26.08.2021 with revised criteria which includes -

(a) Cage aquaculture shall be permitted by Fisheries Department in 1 %
of the water spread area in reservoirs having water spread area not
less than 15 hectare and average depth of water is more than 08
meter throughout the year.

(b) Maximum cages shall be 18 in numbers and 630 m? per project
proponent (Fish Farmer) and 6 cages per member in case Fishery Co-
operative Society, Women’s Self-help groups, Fisherman Self-help

group etc. with maximum 72 cages and 2520 m?.

The revised new policy is inclusive of Agreement for the cage aquaculture
on contract basis (please refer Annxure-1 of the revised new policy). The
relevant terms and conditions w.r.t. water quality/pollution mentioned in

the revised new policy vide GR dated 28.08.2021 which are given as below-

(a) Para 5 -Terms & Conditions (Condition no-17 at page no.07 of GR
dated 28.08.2021) for Cage Culture Fish farming Contractor - Care
should be taken to keep all relevant reservoir areas (water and land)
clean. Contract will be cancelled, if the water source is found polluted
as well as the surrounding area found un-cleaned. Toilets can be

constructed after permission from Water Resource Department.

(b) Condition no. 15 (page no. 14 of GR dated 28.08.2021)- Water quality
examination should be regularly conducted and its record to be
maintained. It is binding on project proponent to take care/measure

to avoid water pollution in the reservoir.
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(c) Condition no. 37 (page no. 17 of GR dated 28.08.2021) - Solid, Liquid
or Chemicals should not be added to the reservoir which will
kill/destroy, affect health, harm fishes and no any activities will be
carried out which will pollute the water. There is no restriction on use
of wholesome food for growth of fish and government approved
medicines as per guidance of expert. Food and medicine should be
government certified and prior permission should be taken from

Assistant Commissioner of Fisheries, Department of Fisheries

8.0 ABOUT VADIWALE LAKE AND CAGE CULTURE PROIJECTS AT
VADIWALE LAKE

8.1  ABOUT VADIWALE LAKE:

Vadiwale Lake is located in village Valvanti on the Kamshet-Kundali Road in
MavalTaluka, near village Kamshet, in Pune District (Latitude: 18.826829”
Longitude: 73.494237”). Vadiwale Lake is one of the major lakes in the area, at an
altitude of 2,200 ft above sea level. It is an artificially created lake due to the
backwaters of the Uksan Dam. The outfall of Uksan Dam is the Indrayani River.
The average water spread area of Vadiwale lake is 230 Hectare (2.3 km?). The

location of Vadiwale Lake is shown in Image-l & Image-2.
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Image 1: Pune District and Location of Vadiwale Lake, Dist.Pune, Maharashtra
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Image 2: Location of Vadiwale Lake, Dist.Pune, Maharashtra

8.2 CAGE CULTURE PROJECTS AT VADIWALE LAKE
The average water spread area of Vadiwale Lake is 230 Hectare (2.3 km?/
23,00,000 m?3). Accordingly, 1% area of the Vadiwale lake has been decided to give

on contract basis for cage culture which is 2.3 Hectare (i.e. 0.023 km?, 23,000 m?).

As per the order of Commissioner of Fisheries, Govt of Maharashtra, Mumbai
dated 30.06.2017 (Annexure-IV), water shed area of 0.15 Hectare is allocated to
Mrs. Vaidehi Bhushan Randive for 7 years (2017-18 to 2023-24). However, the

project is not yet established.

Vide another order of the Commissioner of Fisheries, Govt of Maharashtra,
Mumbai dated 06.09.2018 (Annexure-V), water spread area of 0.15 Hectare has
been allocated to Shri. Bhardwaj Yadavrao Pagare for cage culture project.
Currently, the said cage culture project is operational with 24 cages (Size of each

cage 6x4x4 feet).
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8.3 SITE VISIT, SAMPLING AND FINDINGS

A site visit was carried out to Vadiwale Lake on 27.08.2021 by the committee
members.

During the site visit, it was observed that only one cage culture project which is
developed by Shri Bhardwaj Yadavrao Pagare was operational. The aforesaid
project has 24 cages and spread over an area about 0.15 Ha. Species reared in
the cage culture are Pangassius sp, Common Carp and Rupchand. The feed given
to the reared species is Godrej Nutifry-Premium Larval Feed (NF-0C, 1C and 2C,
NF-3P(@ 1mm), and NF-4P (@ 2mm). Even though the permission is granted to
Mrs. Vaidehi Randive for establishing the cage culture as per the order dated
30.06.2017, the project is not yet established.

The committee also visited Pond Aquaculture developed by Mr Bhushan Randive,
located in the nearby village Khandashi, Taluka Maval Dist Pune.

Few images of the Cage Culture taken during the visit are given below;

T —— T
————

Image 3: Cage Culture owned by Shri. Pagare, at Vadiwale lake

1l

Image 4: Cages where fishes are reared
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8.4  SAMPLING & MONITORING:

Grab water sampling was carried out to assess the impact of aquaculture-cage
culture on water body —Vadivale lake within and around the existing cage culture
established by Shri. Pagare, and outfall into Kundalini river from Vadiwale lake
which meets Indrayani River.

The water samples were collected from cage compartments(2 nos.), 3 meter away
from cage culture in east and west direction (2 nos.), 100 meter away from Cage
Culture (1 no.) as reference, and also outfall from the Uksan Dam into stream
which meets Indrayani River. Water samples from the Pond Aquaculture
developed by Mr. Bhushan Randive located in the nearby village Khandashi Taluka
Maval Dist Pune were also collected during the visit, although the pond water
guality had not reached such a stage, where it needed to be discharged due to
building up of concentration. The details of the sampling locations are provided

in following Table-2.

TABLE-02: DETAILS OF SAMPLING LOCATIONS

Sr.No Type Location Location Description
Aquaculture | Code
1 L1 Cage Culture from Small Fish Compartment
2 L2 Cage Culture from Big Fish Compartment
3 13 3 metres away from cage culture towards west
side
Cage
4 3 metres away from cage culture towards east
Aquaculture L4 .
side
5 L5 100 metres away from Cage Culture
6 6 Outfall from Uksan Dam in to Kundalini river
which meets Indrayani river
7 Pond L7 Mr Bhusahn Randive Fish Aquaculture
Aquaculture

8.5 SAMPLE ANALYSIS RESULTS AND FINDINGS:
The collected water samples were analysed at Regional Laboratory, MPCB, Pune.

The samples were analysed for the following parameters:
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TABLE-03: PARAMETERS ANALYZED FOR WATER SAMPLING

Sr.No. Parameter (s) Sr. Parameter(s)
No.
1 pH 16 | O-Phosphate
2 Temperature 17 | T-Phosphate
3 Turbidity 18 | Sulphide
4 Biochemical Oxygen Demand (B.0.D) 19 | Iron
5 Chemical Oxygen Demand (C.0.D) 20 | Copper
6 Dissolved Oxygen (D.O) 21 | Manganese
7 Total Suspended Solids (TSS) 22 | Magnesium
8 Total Dissolved Solids (TDS) 23 | Calcium
9 Sulphates 24 | Potassium
10 Chlorides 25 | Total Hardness
11 | TAN 26 | Faecal Coliform (FC)
12 | TKN 27 | Total Coliform (TC)
13 | Nitrate (NO*) 28 | Zinc
14 | Nitrites (NO %) 29 | Phenol
15 Phosphorus 30 | Total Alkalinity

Analysis results of the aforesaid sampling carried out from and near the cage
culture and outfall of Uksan Dam into Kundalini river which meets Indrayani river
are provided in the Table-04. For references, their comparison with CPCB’s
Guidelines on Designated Best Use Water Quality Criteria for “Class of Water — C:
Drinking water source after conventional treatment and disinfection” and “Class
of Water — D: Propagation of Wild Life and Fisheries” are given in Table-04A.
Comparison with Drinking Water Specifications (IS 10500:2012) has also been

made and given in Table-04B.

Similarly, analysis results of the aforesaid samples collected from the Pond
Aqguaculture developed by Mr Bhushan Randive located in the nearby village
Khandashi Taluka Maval Dist Pune, are given in Table-05 along with comparison
with General Discharge Standards notified under the Environment (Protection)

Act, 1986.
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TABLE-04: ANALYSIS RESULTS OF SAMPLES COLLECTED IN AND AROUND CAGE CULTURE AND OUTFALL OF VADIWALE LAKE

Sampling
. . . . Location of the
Sampling Locations in and around Cage Culture and outfall of Vadiwale Lake Pond
Sr. Aquaculture
No Parameters L1 L2 L3 L4 L5 L6 L7
(Inside Cage | (Inside Cage (3-m away (3m away (100 m away | (Outfall of Uksan | Pond Aquaculture
of Small of Big Fish) from cage from cage from cage damin to (Randive Fish
fish) boundaryin | boundaryin boundary Kundalini River) Aquaculture)
west side) east side) towards east)
1 pH 7.23 7.40 7.83 7.72 7.62 8.04 7.24
2 TDS 226 258 224 154 186 138 92
3 SS 12 24 18 14.00 14 8 52
4 Turbidity (NTU) 1.0 1.10 1.20 1.10 1.10 1.10 1.2
5 DO 4.70 3.80 4.60 4.70 4.90 4.70 NA
6 BOD 14.00 21 13.00 14.0 11.00 4.80 35
7 COoD 48.00 64 36.00 40.00 32.00 24 92
8 NH3-N 0.50 0.60 0.40 0.50 0.30 0.20 0.80
9 Free Ammonia BDL BDL BDL BDL BDL BDL BDL
10 Ammonia 0.50 0.60 0.40 0.50 0.30 0.20 0.80
(as total ammonia-N)*
11 NOs-N 0.39 0.19 0.12 0.17 0.18 0.55 1.20
12 NO>-N 0.08 0.03 0.02 0.02 0.02 BDL 0.41
13 TKN 1.68 2.24 1.68 2.24 2.24 1.12 2.80
Total Nitrogen® 2.65 3.06 2.22 2.93 2.74 1.89 5.21
14 Total Alkalinity 28.00 32 26 14.00 20.00 12 12
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15 Hardness (Total) 62.00 64 58.00 38.00 44.00 36 30
16 Hardness (Mg*) 16 16 20.00 16 14.00 16 12
17 Magnesium 3.90 3.90 4.87 3.89 3.41 3.89 2.92
18 Calcium 18.44 19.24 15.23 8.82 12.02 8.02 7.21
19 Phosphate (Total) 0.60 0.10 BDL 0.10 BDL 0.20 1.40
Total Phosphorus ° 0.2 0.033 BDL 0.033 BDL 0.067 0.47
20 Phosphate (Ortho) 0.60 0.10 BDL 0.10 BDL 0.20 1.40
21 Sulphate 52.3 51.10 50.20 49.00 48.20 4.00 9.10
22 Sulphide BDL BDL BDL BDL BDL BDL BDL
23 Chloride 42.49 47.49 44.99 27.49 32.49 24.99 28.99
24 Faecal Coliform** 30.00 45 25.00 25.00 20.00 17 NA
25 Total Coliform** 900 900 550 550.00 425.00 250 NA
26 Phenol BDL BDL BDL BDL BDL BDL BDL
27 Zinc BDL BDL BDL BDL BDL 0.08 BDL
28 Iron 0.03 0.05 0.03 0.57 0.37 NA 0.05
29 Copper BDL BDL BDL BDL BDL BDL BDL
30 Lead BDL BDL BDL BDL BDL BDL BDL
31 Nickel BDL BDL BDL BDL BDL BDL BDL

Concentration of all the values expressed in mg/L; except pH; BDL-Below Detection Limit;

*as estimated, free ammonia was found to be BDL; the NHs-N has been considered as Total Ammonia-N;

**expressed in (MPN/100 ml); NA-Not Analysed; NR-No Relaxation.

#addition of all forms of Nitrogen Free Ammonia, Ammonia (as total ammonia-N), NOs-N, NOx-N, TKN.

*total Phosphorus calculated from Total Phosphate.

As per guideline published by NFDB Hyderabad (Annexure-Il), it is mentioned that, in any case, cage culture should not be attempted in any water
body having total phosphorous and total nitrogen concentration in the water in excess of 0.02 mg/L and 1.2 mg/L, respectively.
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TABLE-04A: ANALYSIS RESULTS AND COMPARISON WITH DESIGNATED BEST USE WATER USE QUALITY CRITERIA OF CPCB’S

GUIDELINES
L1 L2 L3 L4 L5 L6 Best Designated
(Inside (Inside (3-m away (3m away (100 m away (Outfall of Designation Best Use
Sr. Cage of | Cage of Big from cage from cage from cage Uksan dam in Use Class of
Parameters Small Fish) boundary in boundary in boundary to Kundalini $
No fish) west side) east side) towards River) Class Of# Water-D
east) water-C
1 pH 7.23 7.40 7.83 7.72 7.62 8.04 6-9 6.5-8.5
2 DO 4.70 3.80 4.60 4.70 4.90 4.70 >4 >4
3 BOD 14.00 21 13.00 14.0 11.00 4.80 <3 NS
4 Free Ammonia BDL BDL BDL BDL BDL BDL NS 1.2
5 Total Coliform** 900 900 550 550.00 425.00 250 <5000 NS

Concentration of all the values is expressed in mg/L, except pH; BDL-Below Detection Limit;NS —Not specified.
#Class of Water — C: Drinking water source after conventional treatment and disinfection
* Class of Water — D: Propagation of Wild Life and Fisheries
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TABLE-04B: ANALYSIS RESULTS OF WATER SAMPLES AND COMPARISON WITH DRINKING WATER SPECIFICATION

L1 L2 L3 L4 L5 L6 Drinking Water Specifications:
(Inside (Inside (3-maway | (3maway | (100 m away | (Outfall of Uksan 1S 10500:2012
Parameters Cage of C.age. of from cage from cage from cage danf if‘ t.o Requirement Permissible limit in
Small Big Fish) | boundary | boundary boundary Kundalini River) | (Acceptable limit)
fish) in west in east towards absence.of
side) side) east) alternative source
pH 7.23 7.40 7.83 7.72 7.62 8.04 6.5-8.5 NR
TDS 226 258 224 154 186 138 500 (Max) 2000 (Max)
Turbidity (NTU) 1.0 1.10 1.20 1.10 1.10 1.10 1 (Max) 5 (Max)
Ammonia 0.50 0.60 0.40 0.50 0.30 0.20 0.5 (Max) NR
(as total ammonia-N)*

NOs-N 0.39 0.19 0.12 0.17 0.18 0.55 45 (Max) NR
Total Alkalinity 28.00 32 26 14.00 20.00 12 200 (Max) 600 (Max)
Hardness (Total) 62.00 64 58.00 38.00 44.00 36 200 (Max) 600 (Max)

Magnesium 3.90 3.90 4.87 3.89 3.41 3.89 30 (Max) 100 (Max)
Calcium 18.44 19.24 15.23 8.82 12.02 8.02 75 (Max) 200 (Max)
Sulphate 523 51.10 50.20 49.00 48.20 4.00 200(Max) 400 (Max)
Sulphide BDL BDL BDL BDL BDL BDL 0.05 (Max) NR
Chloride 42.49 47.49 44.99 27.49 32.49 24.99 250 (Max) 1000 (Max)

Phenol BDL BDL BDL BDL BDL BDL 0.001 (Max) 0.002 (Max)

Zinc BDL BDL BDL BDL BDL 0.08 5 (Max) 15 (Max)

Iron 0.03 0.05 0.03 0.57 0.37 NA 0.3 (Max) NR
Copper BDL BDL BDL BDL BDL BDL 0.05 (Max) 1.5 (Max)

Lead BDL BDL BDL BDL BDL BDL 0.01(Max) NR
Nickel BDL BDL BDL BDL BDL BDL 0.02 (Max) NR

Concentration of all the values is expressed in mg/L, except pH; BDL-Below Detection Limit; NR — No Relaxation.
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TABLE-05: ANALYSIS RESULTS OF WATER SAMPLES OF THE POND ACQUACULTURE AND THEIR COMPARISON WITH GENERAL
DISCHARGE STANDARDS NOTIFIED UNDER THE ENVIRONMENT (PROTECTION) ACT, 1986

S. Parameters L7 General Standards for discharge of environmental
No. | (All parameters are expressed | Pond Aquaculture | pollutants [Schedule-VI, Rule 3A, The Environment
in mg/L, except pH) (Randive Fish (Protection) Rules, 1986]
Aquaculture) Inland surface . Land for
Public sewer .
water irrigation
1 pH 7.24 5.51t09.0 5.51t09.0 5.5t09.0
2 SS 52 100 600 200
3 BOD 35 30 350 100
4 CcoD 92 250 -- -
5 NH3-N 0.80 50 50 -
6 Free Ammonia BDL 5.0 -- --
7 NOs-N 1.20 10 -- --
8 TKN 2.80 100 -- -
9 Sulphide BDL 2.0 - --
10 Phenol BDL 1.0 5.0 --
11 Zinc BDL 5.0 15 --
12 Iron 0.05 3.0 3.0 --
13 Copper BDL 3.0 3.0 --
14 Lead BDL 0.1 1.0 --
15 Nickel BDL 3.0 3.0 --

Concentration of all the values is expressed in mg/L, except pH; BDL-Below Detection Limit.
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The analysis results of samples collected from the Cage Culture of Small Fish
Compartment (L1) and Big Fish compartment (L2) revealed that the
concentration of major water quality parameters viz, TSS, DO, BOD, COD,
NHs-N are 12 mg/L, 4.7 mg/L, 14 mg/L, 48 mg/L, and 0.5 mg/L, respectively
in L1 and 24 mg/L, 3.8 mg/L, 21 mg/L, 64 mg/L, 0.6 mg/L, respectively in L2.
The higher concentration of TDS, BOD, COD and NHs3-N and lower
concentration of DO in L2 in comparison to L1 indicate that the water near
the Big Fish compartment is more contaminated. The contamination is due

to feed to the fingerlings and their drop outs/fish excretory matters.

The water samples L3 and L4 were collected at 3 meters away from the
aforesaid Cage Culture towards West and East side (Opposite to each
other), respectively. The concentration of major water quality parameters
viz. TSS, DO, BOD, COD, NHs-N, in these samples were found to be 18.0
mg/L, 4.6 mg/L, 13.0 mg/L, 36.0 mg/L, and 0.4 mg/L, respectively in L3 and
14 mg/L, 4.7 mg/L, 14.0 mg/L, 40.0 mg/L, and 0.5 mg/L, respectively in L4.
The concentrations of the aforesaid parameters were found to be almost
comparable in L4 and L5, but improved as compared to samples taken from

cage compartment (L1&L2).

Water sample L5 was collected at about 100 m away from the Cage Culture
along the line of L4 location towards East direction. The concentration of
TSS, DO, BOD, COD, and NHs-N in L5 sample were found to be 14.0 mg/L,
4.9 mg/L, 11.0 mg/L, 32.0 mg/L, and 0.3 mg/L, respectively. The decrease
in concentration of major water quality parameters viz. TDS, BOD, COD, &
NHs-N, and increase in DO, in L5 in comparison to L1, L2, L3 and L4 samples,

clearly indicates contamination of water due to cage aquaculture.

The concentration of TSS, DO, BOD, COD, and NH3-N in the sample collected
at the outfall of Vadiwale Lake into Kundalini river which further meets with

Indrayani River were found to be 8 mg/L, 4.7 mg/L, 4.8 mg/L, 24 mg/L, and
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0.2 mg/L, respectively, which are significantly lower than L1, L2, L3, L4, and
L5 samples. This may be attributed to the dilution of contaminants from
cage culture due to distance and carrying capacity in the lake before outfall

into Kundalini river which meets with River Indrayani.

(i) Comparison with CPCB’s Designated Best Use Water Quality

Criteria

The water sample analysis results of the collected samples in Vadiwale Lake
were compared with the CPCB’s Designated Best Use Water Quality Criteria
for different class of water quality (Table-4A). Each water sample (L1 to L6)
conformed with the analysed parameters of the Class-C Water criteria
(Designated-Best-Use is Drinking Water Source after conventional
treatment and disinfection), except BOD exceeded the prescribed limit in all
the samples. Whereas, except L2 where DO (3.8 mg/L) is slightly lower than
the prescribed limit of 4 mg/L, all water samples (L1 to L6) qualified the
Class-D Water criteria (Designated-Best-Use is Propagation of Wild Life and

Fisheries).

Comparison with Drinking Water Specifications IS 10500:2012
The water sample analysis results were also compared with the Drinking
Water Specifications IS 10500:2012 (Table-4B). The concentration of all
analysed parameters for water samplesLl, L3, L6 were observed to be
within the acceptable limits (in absence of alternative source) of Drinking
water specifications, except for Turbidity which slightly exceeded the
acceptable limit (1.0 mg/L) in all samples (L1 to L6) but remained within the
permissible limit (5.0 mg/L). The prescribed maximum permissible &
acceptable concentration of Ammonia (as total ammonia-N) and iron in
drinking water specifications IS 10500:2012 are 0.5 mg/L and 0.3 mg/L,
respectively. In water sample L2, the concentration of ammonia (as total

ammonia-N) exceeded the permissible & acceptable limits.L2 is the sample
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taken from big fish compartment. In water samples L4 and L5, the

concentration of iron exceeded the permissible & acceptable limits.

Although the water samples conform to the Designated Best Use Class-D
water criteria for Propagation of Wild Life and Fisheries, except DO in L2,
the discharge/pollution load in the water body due to cage culture activities
in the Vadiwale lake is evident from the water sample analysis results, as
the concentration of analysed parameters in water are broadly higher inside
the cages followed by at 3 m distances and at 100 m distances away from
the boundary of cage culture when compared to that of downfall location
(L6) which is at about 2.5 km distance from cage culture. Further, the
concentration of analysed parameters in the cages of big fishes were found
higher than the concentration of analysed parameters in the cages of small

fishes.

Comparison with guideline published by NFDB Hyderabad for cage culture
As per guideline published by NFDB Hyderabad (Annexure-ll), it is
mentioned that, in any case, cage culture should not be attempted in any
water body having total phosphorous and total nitrogen concentration in
the water in excess of 0.02 mg/L and 1.2 mg/L, respectively. However, as
per analysis results given in Table-04 above, total phosphorus is exceeding
the value 0.02 mg/I at all the sampling locations of the lake -except at L3
(i.e.3-m away in west side from cage boundary) and L5 (i.e. 100 m away in
east side from cage Culture). Total nitrogen concentration exceeds the said

prescribed value of 1.2 mg/I at all the sampling locations.

Analysis results of Pond Aquaculture

Pond Aquaculture in nearby village was visited and Aquaculture fishing was
found being carried out. The sample was collected from the pond where

Aquaculture was in operation and analysis results are given Table-5. It is
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observed that pH-7.24, TSS-52 mg/l, BOD-35 mg/l, COD-92 mg/| etc. On
comparison of the pond water sample quality with the general discharge
standards as prescribed in the Schedule-VI, Rule 3A of The Environment
(Protection) Rules, 1986, it was observed that all analyzed parameters
conform to the Inland Surface Waters discharge standards, except BOD.
However, the said water samples collected had not reached to the
stage/concentration when it needed discharge due to building up of

concentration after sometime.

The contamination in the pond is due to feed to the fingerings/fishes and
their excretory matters. The unconsumed/excess food releases a lot of

nutrients into the system and increases the organic loading.

9.0 OBSERVATIONS & FINDINGS:

9.1 OBSERVATIONS/COMMENTS W.R.T ALLEGATIONS BY APPLICANT &
DIRECTIONS GIVEN IN HON’BLE NGT ORDER

A. Aquaculture activity involves use of modern techniques and harmful
chemicals. Release of harmful chemicals in the lake will directly affect the
human health. Apart from discharge of harmful chemicals other key materials
like poultry manure, chemical manures, other waste products from poultry
farms such as gizzards and chicken guts, chemical fertilizers and antibiotics also
have harmful impact on water bodies. Impacts of these materials on water
bodies are not taken into account only financial aspects are considered.

As per order of Hon’ble NGT in this matter-

“Examine whether in Inland Fisheries, chemicals are allowed to be used and if
so how it can be regulated. Need to ensure protection of environment in the process

of aquaculture activities in water bodies by use of modern techniques, particularly use

of chemicals if any.”
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i) Use of Chemicals in Inland Aquaculture in India

Aquaculture has been practiced in India in both freshwater and coastal saline
waters since long time. These were characteristically low-input, low-production
systems depending on natural seed collection from the wild, with stocking in
natural ponds, or impounding in large water bodies without any further
management measures. During last three decades, aquaculture has slowly but
steadily transformed itself into a profitable business activity. In freshwater carp
culture, production rates of up to 15 t/ha/yr have been attained, and in shrimp
culture, yields of about 8 t/ha/crop have been achieved. Compared to coastal
aquaculture, freshwater carp culture is widespread in the country, particularly in
the states of Andhra Pradesh, West Bengal, Madhya Pradesh, Punjab, Uttar
Pradesh, Orissa and Bihar, and now it is spreading in almost all states of the
country. Basically, aquaculture in India is largely of the extensive type and
primarily related to carp farming. However, due to increased demand for fish in
the country, there has been an emergence of large-scale commercial, semi-
intensive culture of carps in a few states, especially in Andhra Pradesh. With the
increase in productivity in semi-intensive carp culture, semi-intensive or intensive
shrimp farms, and related hatchery operations, there has been increased usage
of artificial inputs in the form of chemicals. The various chemicals having use in
grow-out farming and hatchery operations in both freshwater and coastal

aquaculture in India can be classified into the following broad categories-

- water/soil treatment products
- disinfectants, piscicides

- herbicides

- organic fertilizers

- inorganic fertilizers

- feed additives

- therapeutants, and

- anesthetics.
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The usage of chemicals and risk associated with use of these chemicals are given

in Annexure-VI & VII, respectively.

Chemical use in freshwater aquaculture is generally related with intensive fish
farming and at moment the area under semi-intensive and intensive fish farming
is gradually increasing while in case of inland cage culture the use of chemicals is
of no use especially when it is being practiced in medium or large reservoir. As
per the guidelines published by National Fisheries Development Board (NFDB), in
case of inland cage culture, the use of antibiotics and chemicals is forbidden,
however under exceptional circumstances, the use of four drugs and chemical
such as Chloramine-T, Formalin, Oxytetra-cyclinedihydrate and Florfenicol are
permitted to use with recommended dose and administration mode of
Immersion and Medicated feed. As per Condition no. 37 (page no. 17) mentioned
in the new revised policy of Fisheries Department, Govt of Maharashtra
(Annexure-lll B) given in the Agreement for the contract of Cage culture- Solid,
Liquid or Chemicals should not be added to reservoir which will kill/destroy, affect
health, harm fishes and no any activities will be carried out which will pollute the
water. There is no restriction on use of wholesome food for growth of food and
government approved medicines as per guidance of expert. Food and medicine
should be government certified and prior permission should be taken from
Assistant Commissioner of Fisheries, Department of Fisheries.

Although, the use of chemicals in inland cage culture or freshwater aquaculture
is limited, but it is of environmental concern. Unlike Coastal Aquaculture
Authority in case of coastal aquaculture, at present, there is no central regulatory
authority to control the usage of chemicals and drugs in inland or freshwater
aquaculture in the country. Some provisions are made to regulate use of
medicines, antibiotics, pesticides in inland aquaculture under The Kerala Inland
Fisheries and Aqua Culture Act, 2010 and The Andhra Pradesh State Aquaculture
Development Authority Act, 2020. The supply and use of chemicals and fish
medicines is uniformly regulated in the EU and supported by appropriate codes

of best practice. A number of codes of practice that include reference to the use
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of medicines have been produced both at a European level and in member states
(Costello et al., 2001). In several other countries like Australia, Japan, China,
Vietnam, USA, etc., the national regulation on the use of chemicals in aquaculture
exist, however, a dedicated regulation for inland fisheries and aquaculture in

these countries not found.

ii) Impact of discharge of chemicals, poultry manure, chemical manures,
other waste products from poultry farms such as gizzards and chicken
guts, chemical fertilizers and antibiotics etc., that are key to aquaculture

farming

The issue raised by the applicant is of environmental concern, however, it has to
be seen that what kind of chemicals are being used in the cage culture in the
Vadivale lake, Pune. The claim made by the applicant may be based on the
literature on use of chemicals in different land-based intensive aquaculture
systems whereas, the farming system in question is Cage Fish Farming; a form of
open water aquaculture. Also, no specific information on the kind of chemicals
used in the cage culture operation in Vadivale lake is provided by the Applicant.
Cage culture of fish is a form of open water aquaculture system where use of
drugs and chemicals is seldom unlike in the other semi-closed aquaculture
systems at intensive scale. However, as per the guidelines of National Fisheries
Development Board (NFDB), Hyderabad some chemicals and drugs are permitted
to be used with prescribed dose and mode of administration under unavoidable
circumstances. In general, the only inputs in the cage culture in inland open
waters are in the form of seed (fish fingerlings) and feed. Also, since the cages
are installed in open waters such as reservoirs, lakes and wetlands, the direct use

of chemicals and drugs is neither effective nor economically feasible.

The use of some chemicals, drugs and antibiotics is being practised in land based
intensive freshwater aquaculture, however, the impact of such chemicals on the
environment is of scientific interest and needs to be studied. The Inland
freshwater aquaculture is mostly practiced in seasonal ponds or in the ponds

constructed on the barren agriculture land and the discharge of water into the
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environment is negligible or zero due to scarcity of freshwater in most part of the

country.

In some states including Maharashtra fish farming is being practiced in the
polythene lined ponds constructed basically for irrigation. This pond water is
nutrient rich due to left over feed and faeces of the fish which is used for
agriculture crops, however, parameters of concern present in such nutrient rich
water require to be studied. However, it is to be noted that this practice is part of
Integrated Farming System (IFS) where output of one system is used as input for
another system to utilize the resources efficiently and sustainably. The Govt. of
India is widely promoting IFS as a sustainable farming system for farm income

consistency and livelihood security.

Regarding allegation about use of poultry wastes from poultry farms such as
gizzards and chicken guts/offal in aquaculture, is not relevant in case of cage
culture particularly cage culture in reservoirs . Generally, poultry waste is used as
feed for the carnivorous fish species such as Clariusgariepinus (African catfish)
whose culture is already banned in the country and regulated by the State

Fisheries Departments.

Currently there are no scientific studies on the environmental impacts of chemical
and drugs used in cage culture in inland open waters in India and hence it would
not be appropriate to comment on its impacts on environment. There is need of
such studies from reputed institute in the field over a period of time considering
the sizes of cage culture, no of cage culture area, fish types, area of lake/reservoir,

etc.

9.2 OBSERVATIONS BASED ON CAGE CULTURE PERMISSION ON CONTRACT
BASIS BY COMMISSIONER OF FISHERIES, GOVT OF MAHARASHTRA AND
CAGE CULTURE AQUACULTURE OPERATION AT VADIVALE LAKE

A. Department of Agriculture, Animal Husbandry, Dairy Development,
Fisheries, Govt. of Maharashtra issued Policy on 17.10.2016 for Fish farming

through Cage Culture to increase the fish production in the State, which is
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further revised in 2018 and 2021 w.r.t certain conditions including

permission regarding cage culture and its area out of water shed area of

reservoir. As per the Central Government Guidelines, cage culture activities
are not permitted if the area of the reservoir is less than 1000 hectares.

However, considering there are only 46 reservoirs having area greater than

1000 hectares in the State of Maharashtra, permission for the cage culture

aquaculture projects has been given for 2448 reservoirs available in the

State. As per new policy issued vide GR dated 26.08.2021 with revised

criteria such as-

(a) Cage aquaculture shall be permitted by Fishery Department in 1 % of
the water spread area in reservoirs having water spread area not less
than 15 hectare and average depth of water is more than 08 meter
throughout the year.

(b) Maximum cages shall be 18 in numbers and 630 m? per project
proponent (Fish Farmer) and 6 cages per member in case Fishery Co-
operative Society, Women’s Self-help groups, Fisherman Self-help

group etc with maximum 72 cages and 2520 m?.

During the site visit on 27.08.2021,only one cage aquaculture was seen
established by Shri. Bhardwaj Yadavrao Pagare which was found
operational. The aforesaid cage culture has 24 cages and spread over an
area about 0.15 Ha. Species reared in the cage culture were Pangassius S.P,
Common Carp and Rupchand. The feed given to the reared species is
Godrej Nutifry-Premium Larval Feed (NF- 0C, 1C and 2C, NF-3P(®@ 1mm) and
NF-4P (@ 2mm).

No use of any chemicals, medicine, antibiotics, poultry manure, chemical
manures, and other waste products from poultry farms such as gizzards and

chicken guts was observed during the visit.
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9.3 THE EXISTING CONSENT REGIME UNDER THE WATER ACT AND WHETHER
THERE IS NEED TO INTRODUCE ANY CHANGES

The conditions related to water quality and pollution are given in the new revised

policy issued by Fisheries Department, Govt. of Maharashtra vide GR dated

28.08.2021. The conditions which are mentioned in the aforesaid policy are-

a) Care should be taken to keep all relevant reservoir areas (water and land)
clean. Contract would be cancelled, if the water source is found polluted
as well as the surrounding area found un-cleaned.

b) Water quality should be regularly conducted and it’s record to be
maintained. It is binding on project proponent to care/measure to avoid

water pollution in the reservoir.

However, aforesaid GR dated 28.08.2021 does not include any conditions
stipulating water quality standards to be complied/maintained in reservoirs,
where aquaculture cage culture is carried out, and parameters thereto. Further,
cage culture is not regulated through consent mechanism by Maharashtra State

Pollution Control Board.

The analysis results reveal that water gets polluted due to aquaculture activity in
Vadiwale lake due to addition/use of feed (nutrients) which ultimately gets
dissolved/mixed with water due to exchange of metabolite and nutrients

between the cage and outside environment.

Thus, there occurs discharge of trade effluent (having nutrient/feed, excretory
matters, etc.) from cage culture premises into stream (natural or artificial inland
water) with pollutants like in BOD, COD, Total Nitrogen, Phosphate, etc. Such
discharges, when not carried out in controlled manner, may likely to, create a
nuisance or render such water harmful or injurious to public health or safety, or
to domestic, commercial, industrial, agricultural or other legitimate uses, or to

the life and health of animals or plants or of aquatic organisms.

The relevant portion of the Section-25 of the Water (Prevention & Control of

Pollution) Act, 1974, is given below-
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“25. Restrictions on new outlets and new discharges —

(1) Subject to the provisions of this section, no person shall, without the

previous consent of the State Board, —

(a) establish or take any steps to establish any industry, operation or
process, or any treatment and disposal system or any extension or
addition thereto, which is likely to discharge sewage or trade effluent into
a stream or well or sewer or on land (such discharge being hereafter in

this section referred to as discharge of sewage); or

(4) The State Board may —

(a) grant jts consent referred to in sub-section (1), subject to such

conditions as it may impose, being—

(ii) in the case of a new discharge, conditions as to the nature and
composition, temperature, volume or rate of discharge of the effluent
from the land or premises from which the discharge or new discharge is

to be made; and

(iii) that the consent will be valid only for such period as may be specified
in the order, and any such conditions imposed shall be binding on any
person establishing or taking any steps to establish any industry,
operation or process, or treatment and disposal system of extension or
addition thereto, or using the new or altered outlet, or discharging the

effluent from the land or premises aforesaid; or
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Therefore, the applicability of consent under Section-25 may be applicable in
reservoir/lake and may be enforced by MPCB. However, such applicability of
consent may be implemented depending on the sizes of cage culture, no of cage
culture area, fish types, volume of water & area of lake/reservoir, its water
quality, other sources of pollution, surface runoff meeting with the reservoir etc.

for which there may require a detailed study.

9.4 VADIWALE LAKE IS SOURCE OF DRINKING WATER FOR NEARBY VILLAGES
AND THE OUTFALL OF THE LAKE IS IN INDRAYANI RIVER WHICH IS AGAIN
SOURCE OF DRINKING WATER FOR 28 VILLAGES.

The outfall from Vadiwale lake is used for irrigation and drinking purposes after
certain distances after confluence of other streams also as informed by official of
Irrigation department. The same may have potential to either
improve/deteriorate the water quality. Gram panchayat take water from the
Vadiwale lake and supply to nearby villages after chlorination. Therefore, the
irrigation department/water supply department may ensure that water being
supplied after such treatment meets the prescribed standards of water quality
and if required, further other treatment may also be imparted so as to meet with

the prescribed standards.

10. CONCLUSIONS

(i) India hasvast and varied inland fisheries resources that comprise of 191,024
kms of rivers and canals, 1.2 million ha of floodplain lakes, 2.36 million ha
of ponds and tanks and 3.15 million ha of reservoirs. Although, inland
fisheries have grown, the rate of growth in terms of its potential is not yet
achieved. The average fish production potential was estimated at 250
kilograms (kg)/hectare (ha) in reservoirs and about 350 kg/ha for wetlands.
While reservoirs and freshwater aquaculture can be considered as the two
main pillars of growth, another major activity in aquaculture sector called

the cage/pen culture in open waters, has shown significant growth in recent
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years. It offers vast potential for inland aquaculture in the country. The
production potential from sustainable cage culture production is about 50
kg/m3.

The freshwater aquaculture production systems in India comprise 2.36
million ha of ponds and tanks. In Eastern India, aquaculture is practiced in
ponds and tanks of less than 1 ha area, whereas in Western India

aquaculture is operated on a larger scale, with watersheds of 1525 ha.

Cage culture of fish is a form of aquaculture where use of drugs and
chemicals is seldom unlikely in the land based intensive fish culture systems.
However, as per the guidelines of National Fisheries Development Board
(NFDB), Hyderabad, some chemicals and drugs are permitted to use with
prescribed dose and mode of administration under unavoidable
circumstances. In general, the only inputs in the cage culture in the inland
open waters are in the form of seed (fish fingerlings) and feed. Also, since
the cages are installed in open waters such as reservoirs, lakes and
wetlands, the direct use of chemicals and drugs may neither be effective
nor economically feasible.

Although cage culture has not yet reached the desired commercial
proportions capable of making any impact on the production figures, it is
growing at a very fast pace and which may lead to some concern of its

impact on the water bodies.

The issue of poultry wastes from poultry farms such as gizzards and
chicken guts/offal in aquaculture is not relevant in case of cage culture

particularly in reservoirs.

Unlike Coastal Aquaculture Authority in case of coastal aquaculture, at
present, there is no central regulatory authority to control the usage of
chemicals and drugs in inland or freshwater aquaculture in the country. The

supply and use of chemicals and fish medicines is uniformly regulated in the
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EU and supported by appropriate codes of best practice. In several other
countries like Australia, Japan, China, Vietnam, USA, etc., the national
regulation on the use of chemicals in aquaculture exist, however, a
dedicated regulation for inland fisheries and aquaculture in these countries
not found.

Some provisions are made to regulate use of medicines, antibiotics,
pesticides in inland aquaculture under the Kerala Inland Fisheries and Aqua
Culture Act, 2010 and the Andhra Pradesh State Aquaculture Development
Authority Act, 2020.

National Fisheries Development Board (NFDB), Hyderabad (Department of
Animal Husbandry, Dairying and Fisheries, Ministry of Agriculture and
Farmers Welfare, Govt. of India) has published a guideline for cage culture
in inland open water bodies of India with technical inputs from the ICAR-
Central Inland Fisheries Research Institute (ICAR-CIFRI), Barrackpore,
Kolkata. A Handbook- World Fish Center Technical Manual No. 1948 was
published by Central Inland Fisheries Research Institute, ICAR, Barrackpore,
Kolkata. The handbook briefly states the environmental constraints of cage

culture when poorly managed with respect to the discharge of nutrients.

The aforesaid NFDB'’s published guideline for cage culture in inland open water
bodies also:

(a) outlines about some environmental impact due to release of
excessive nutrients and accumulation in water sediment of the water
body.

(b) suggests a strong governance platform based on co-management
principles for responsible cage culture and recommends EIA for cage
culture activities as it is deleterious in terms of higher eutrophication
potential due excessive nutrient loading and other
chemical/pharmaceutical inputs.

(c) restricts any cage culture in water bodies having an area less than <

1000 Ha.
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(d) emphasizes that, in any case, cage culture should not be attempted in
any water body having total phosphorous and total nitrogen
concentration in the water in excess of 0.02 mg/L and 1.2 mg/L,

respectively
Copy of the said guidelines is given at Annexure-II.

Department of Agriculture, Animal Husbandry, Dairy Development,
Fisheries, Govt. of Maharashtra issued Policy on 17.10.2016 for Fish farming
through Cage Culture to increase the fish production in the State, which is
further revised in 2018 and 2021 w.r.t certain conditions including
permission regarding cage culture and its area out of water shed area of

reservoir.

As per the Central Government Guidelines, cage culture activities are not
permitted if the area of the reservoir is less than 1000 hectares. However,
there are only 46 reservoirs having area greater than 1000 hectares in
Maharashtra, permission for the cage culture aquaculture projects has
been given for 2448 reservoirs in the State. The revised criteria in terms of
numbers of cages, water spread area in reservoir, depth of water, etc. for
cage culture in the State of Maharashtra as per G.R dated 26t August 2021
has been mentioned in its section 9 (Part-A) . Further, the relevant terms
and conditions for cage aquaculture on contract basis may please be seen
at Section 7 (SI. No.03) (Refer para 7 above)
However, the aforesaid GR dated 28.08.2021 does not include any
conditions stipulating water quality standards to be complied/maintained
in reservoirs, and parameters thereto. Regarding usage of medicines, the
contract conditions do not restrict on use of wholesome food for growth of
fish and government approved medicines provided under expert guidance.
Food and medicine should be government certified and prior permission
should be taken from assistant commissioner, fish business/ fishery

department. Further, toilets construction has been allowed after
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permission from Water Resource Department, without specifying

management of discharges from such toilet.

As per the analysis results of water samples collected by this committee
within and outside the cage aquaculture of 0.15 Hectare of the average 230
ha water spread area of Vadiwale Lake, the concentration of analysed
parameters in water are broadly higher inside the cages followed by at 3 m
distances and at 100 m distances away from the boundary of cage culture
when compared to that of downfall location (L6) which is at about 2.5 km
distance from cage -culture (please refer Table 04).Further, the
concentration of analysed parameters in the cages of big fishes were found
higher than the concentration of analysed parameters in the cages of small

fishes.

Thus, it is evident that there is discharge/pollution load in the water body
due to cage culture activities in the Vadiwale lake with fish excretory matters
and addition/use of feed (nutrients) which ultimately gets dissolved/mixed
with water due to exchange of metabolite and nutrients between the cage
and outside environment. It leads into discharge of trade effluent (having
nutrient/feed, excretory matters, etc.) from cage culture premises into
stream (natural or artificial inland water) with pollutants like in BOD, COD,
Total Nitrogen, Phosphate, etc. Such discharges, when not carried out in
controlled manner, may likely to, create a nuisance or render such water
harmful or injurious to public health or safety, or to domestic, commercial,
industrial, agricultural or other legitimate uses, or to the life and health of

animals or plants or of aquatic organisms.
Further, it was also observed that:

The total phosphorous and total nitrogen concentration in the water were

found in excess of the aforesaid NFBD guidelines’ prescribed value of 0.02
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mg/L and 1.2 mg/L at various monitored locations and all the monitored
locations respectively, as given at Table 04 above. The guidelines stipulate
that, in any case, cage culture should not be attempted in water body having
such exceedance.

When compared with CPCB’s guidelines on Designated Best Use Water
Quality Criteria for “Class of Water — D: Propagation of Wild Life and
Fisheries”, the DO (3.8 mg/L) was found slightly lower than the prescribed
limit of 4 mg/L at one of the monitored locations viz. L2 — inside the Cage

Culture Compartment of big fishes. Please refer Table 4B above.

Water samples collected from the Pond Aquaculture in the nearby village
were found be conforming to the General Discharge Standards as notified
under the Environment (Protection) Act, 1986, w.r.t. analysed parameters
for discharge into land for irrigation and public sewer but didn’t conform for
discharge into inland surface water. The said water samples collected
though had not reached to the stage/concentration when it needed
discharge and accumulation of further concentration in the monitored

water samples cannot be ruled out.

Consent mechanism under the Water (Prevention and Control of Pollution)
Act, 1974, is currently not regulated by Maharashtra Pollution Control
Board. However, the above observations reveal that there is need to bring
inland aquaculture fisheries into consent regime depending on size/volume
of both i.e. water bodies and aquaculture.

Further, depending on size/volume of both (i.e. water bodies and
aquaculture) and water quality of the water, there may also be need of
bringing the inland aquaculture under the Environmental Impact
Assessment regime which has also been suggested in the aforesaid NFDB’s
published guideline.

A detailed study may be required in this regard to assess environmental

impacts vis-a-vis size/volume of both (i.e. water bodies and aquaculture)
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and water quality for prescribing consent and EIA mechanism including
control on use of various feed material/chemicals/drugs/antibiotics/etc.

and various measures required in inland aquaculture.

RECOMMENDATIONS

There is need to regulate cage aquaculture under consent mechanism of
the Water (Prevention and Control of Pollution) Act, 1974. Also MoEF&CC
may deliberate the requirement of prior Environmental Impact
Assessment in view of the suggestion made by NFDB. However, such
consent mechanism and EIA requirement may be regulated categorising
nos. & sizes of cage aquaculture, fish types, area of lake/reservoir, its
water quality, other sources of pollution, surface runoff meeting with the
reservoir etc. as per findings of study as mentioned in subsequent

paragraphs.

There is a need to conduct a study by reputed institutes in the field of
fisheries and environment over a period of time considering the sizes of
cage culture, cage culture area, fish types, area of lake/reservoir, its water
quality, other sources of pollution, discharges, etc. to study respective
environmental impacts. The study will help in regulating inland open
waters usage for cage culture in terms of reservoir sizes, fish species, cage
sizes & nos., water quality, types of feeds/chemicals/drugs to be
prohibited/allowed, discharges, environmental impacts & measures to be

taken, etc. without affecting water quality & eco-system.

The study may be coordinated by MoFAH&D in consultation with
MoEF&CC and CPCB.

Till the study is conducted, Fisheries Department, Government of

Maharashtra, to adhere with the prevailing NFDB guidelines for the cage
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culture in Inland open water bodies and may prescribe the following
precautionary measures while permitting aquaculture in reservoir/lake, as
well as in the existing permitted cage aquaculture;
Aquaculture/Cage Culture shall not be allowed in the reservoirs that do
not conform to the CPCB recommended Designated Best Use Water
quality criteria for Propagation of Wild Life and Fisheries.
Cage culture should not be allowed in any water body having total
phosphorous and total nitrogen concentration in the water in excess of
0.02 mg/L and 1.2 mg/L, respectively, as recommended in NFDB’s
published guideline.
Water quality of the reservoir/lake shall be analysed before starting the
cage culture activities and twice in a year during non-monsoon seasons
during aquaculture period at pre-identified strategic locations which may
be ensured by state fisheries deportment. Based on the analysis of water
quality, if any abnormality observed, the same shall be reported to
MPCB/Irrigation Department/Water Supply Department.
Total phosphorous, total nitrogen, chloride, calcium, magnesium and
other site specific relevant parameters shall be prescribed by MPCB and
State Fisheries Department for analysis of the aforesaid water quality.
Sinking feed may be prohibited for cage fish farming as it accumulates at
the base and fouls the cage/reservoir environment.
Construction of toilets near the cage culture fish farming shall not be
allowed unless such toilets have discharge management ensuring no
discharge to the lake/reservoir/land and permission from the Water

Resource Department is obtained.

-00xx00-
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1 92 Annexure-|
292/2021/TECH-RD (Pune)

Item No. 03 (Pune Bench)

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

(By Video Conferencing)

Original Application No. 80/2020 (WZ)

Vanashakti & Anr. Applicant(s)
Versus

State of Maharashtra & Ors. Respondent(s)

Date of hearing: 31.05.2021

CORAM: HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON
HON’BLE MR. JUSTICE SUDHIR AGARWAL, JUDICIAL MEMBER
HON’BLE MR. JUSTICE M. SATHYANARAYANAN, JUDICIAL MEMBER
HON’BLE MR. JUSTICE BRIJESH SETHI, JUDICIAL MEMBER
HON’BLE DR. NAGIN NANDA, EXPERT MEMBER

Applicant(s): Mr. Zaman Ali, Advocate
ORDER
1. Grievance in this application is against unregulated activities of

aquaculture and fishery in water bodies carrying fresh water in the State
of Maharashtra. Particular grievance has been raised in the context of
permission granted in favour of respondent no. 7, Vaidehi Randive in
Vadivale Lake in Village Valavanti on the Kamshet-Kundali Road in Maval
Taluka, near Village Kamshet, in Pune District, by the Commissioner of

Fisheries, Government of Maharashtra.

2. The applicants have assailed the impugned permission as being
against the “Precautionary” and “Sustainable Development” principles.
Aquaculture activities, with modern techniques involve use of harmful
chemicals. In the process, such chemicals are and released in the lakes
and other water bodies concerned. In the present case, permission has

been given for aquaculture activities in Vadivale Lake in Pune District. The
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lake is a source of drinking water to the nearby villages. Outfall of the lake

is in the Indrayani River which is source of drinking water for 28 villages.

3. The applicant has referred to the policy decisions of the Fisheries
Department, Government of Maharashtra to submit that the same does
not consider environmental aspects. They consider only financial aspects.
Reference is made to GO dated 15.10.2001 for permitting fishing in lakes
of the size above 200 hectares. It does not consider harmful impact of
discharge of harmful chemicals, poultry manure, chemical manures, other
waste products from poultry farms such as gizzards and chicken guts,
chemical fertilizers and antibiotics etc., that are key to aquaculture
farming. The applicants have also referred to the Coastal Aquaculture
Authority Act, 2005 to regulate coastal aquaculture in coastal areas
enacted in the light of the Judgment of the Hon’ble Supreme Court in S.
Jagannath v. Union of India [(1997) 2 SCC 87]. Under the said Act,
environmental safeguards are laid down for permitting aquaculture in
coastal areas. However, there are no safeguard laid down for permitting
such activities in inland waters. The applicant has relied upon a report of
the National Bank for Agriculture and Rural Development (NBARD),
Mumbai, under the title “The Use of Chemicals in Aquaculture in India”.
Further reference has been made to the guidelines framed by the Ministry
of Fishing, Government of India titled “Guidelines for Cage Culture in
Inland Open Water Bodies of India” noticing the environmental facts
arising out of such activities in open water bodies. Further reference is
made to the study conducted by the Madras University titled “Environment
and Social Conflicts of Aquaculture in Tamil Nadu and Andhra Pradesh.”
The applicants have submitted that 2005 Act should apply to all
aquaculture activities. It is stated that adverse impact of aqua culture

activities in Vadivale Lake has been found in a report titled “Assessment
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of Water Quality Index of Indrayani River, Alandi, Pune” published in 2018

in International Journal of Science, Engineering and Technology Research.

4. We have given due consideration to the issue raised. We are of the
view that there is need to ensure protection of environment in the process
of aquaculture activities in water bodies (other than those covered by the
Coastal Aquaculture Authority Act, 2005) by use of modern techniques,
particularly the use of chemicals, if any, in the process. To ensure such
protection, there is need to undertake study of the existing consent regime
under the Water Act and whether there is need to introduce any changes.
We constitute a six-member expert Committee comprising the concerned
Regional Officer, MoEF&CC, the concerned Regional Officer, CPCB, the
Maharashtra State PCB, the nominee of Ministry of Fishing, Government
of India and Maharashtra State and the Central Inland Fisheries Research
Institute. The CPCB and the State PCB will be the nodal agency for
coordination and compliance. The joint Committee will be at liberty to
consult any other Expert Institution or individual and also take into
account the studies already undertaken. We understand that based on
studies, some States have enacted legislation on the subject such as
Kerala Inland Fisheries and Aqua Culture Act, 2010. The Committee may
look into the consent regime under the Water Act. The Committee may
examine whether in inland fisheries, chemicals are allowed to be used and
if so, how the same can be regulated. The study may be completed as far
as possible within three months and report furnished to the Secretary,
MoEF&CC and the Chief Secretary, Maharashtra for further remedial
measures. In the light of such study, the permission granted in the present

case may be appropriately revisited, if necessary, following due process.
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5. Since we have not found it necessary to issue notice having regard
to the nature of the order, we give liberty to the respondents to move this

Tribunal in case they are aggrieved.

The application is disposed of.

A copy of this order be forwarded to the MoEF&CC, the CPCB, the
Maharashtra State PCB, the Ministries of Fishing, Govt. of India and
Maharashtra Govt. and Central Inland Fisheries Research Institute by e-

mail for compliance.

Adarsh Kumar Goel, CP

Sudhir Agarwal, JM

M. Sathyanarayanan, JM

Brijesh Sethi, JM

Dr. Nagin Nanda, EM

May 31, 2021
Original Application No. 80/2020 (WZ)
SN
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Guidelines for Cage Culture in Inland Open Water Bodies of India

1. Background

Cage aquaculture, though relatively new to the inland aquaculture scenario of the country,
brings in new opportunities for optimizing fish production from the reservoirs and lakes, and
also developing new skills among fishers and entrepreneurs to enhance their earnings. However,
unplanned expansion of any activity can lead to adverse impacts in terms of environmental
integrity and social equity. Recognizing this, a ‘National Level Committee to Develop Guidelines
for Cage Culture in Inland Open Waters’ (NCGCC) was constituted on 25 April 2016 with a
mandate (a) to assess the potential of this culture system to contribute to increased production,
employment, income generation and other benefits, (b) to assess the possible environmental
and socio-economic impact, (c) to suggest precautions to be taken, and (d) to suggest the modes
of propagating and scaling up of this technology to optimize benefits on a sustainable manner.

The Committee in its first meeting held at Hyderabad on 14 June 2016, noted a glaring lack of
data required for developing such guidelines, especially with regard to the environmental and
social impact of cage culture activities. Nevertheless, it has resolved to formulate guidelines by
making use of the available information at Institutes and also utilizing the secondary information
sourced from the public domain. Although some research projects have been initiated to assess
the environmental impact of cage culture, it would take some time before these efforts yield
any meaningful results. Therefore, the Committee decided to develop advice on environmental
impactsthroughanintensive efforttogatherandprocesstheinformationthroughabrainstorming
by all known experts on the subject and to finalize the guidelines in six months. In the meantime,
a need was felt to develop an interim set of advice making use of the available knowledge on
the subject. Responding to this need, the Committee met on 30 July 2016 at the ICAR-Central
Inland Fisheries Research Institute, the Institute where most of the research on cage culture has
taken place. This report is the outcome of the deliberations made by the experts on the subject
and the members of the National Level Committee to bring out an interim set of guidelines.

2. Objectives

The main objective of this document is to inform the national efforts being made to promote
cage culture in the inland open water bodies like reservoirs and floodplain wetlands in the
country, which inter alia advises how to leverage cage culture:

1) to augment fish production from lakes and reservoirs in a responsible manner, without
affecting the livelihood of the traditional/local fishing communities;
2) toincrease per capita fish protein availability in the country;

3) toenhance the income and livelihood security of the fishers depending on inland fisheries
resources; and

4) to ensure that the growth of aquaculture is:
a) inclusive and sustainable,
b) in harmony with principles of ecological integrity and natural resource conservation, and
c) notin conflict with the genuine interests of other users of the water and land resources.
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3. Purpose, Scope and Coverage

The guidelines contained in this document are addressed to all stakeholders including, Farmers,
SHGs, Cooperative Societies, Other community organizations, Business Process Development
Facilitators (BDFs), Farmer Producer Organizations (FPOs), Fisheries Departments of the States,
Department of Animal Husbandry Dairying and Fisheries, Government of India and its Institutes,
Research Organizations, Environmentalists.

At present, India does not have an umbrella agency that oversees/regulates freshwater
aquaculture activities or implements Guidelines/ Best Management Practices (BMPs). Equally
glaring is the lack of a uniform policy across the country that governs freshwater aquaculture.
Thus, there is no scope for these guidelines to be readily implemented at this stage. However,
efforts are on to put in place some policy and a regulatory framework. For instance, a draft
‘Policy Framework for Aquaculture Development in India’ was submitted by the Central Marine
Fisheries Research Institute to the Department of Animal Husbandry Dairying and Fisheriesin
2014. This draft policy paper, though focussed heavily on mariculture, lays down the basic
structure for a national level policy on aquaculture and proposes a ‘District Level Task Force’ to
implement Guidelines and BMPs. Thus, despite the absence of any scope for direct application,
these guidelines can be useful to those who will formulate aquaculture policies in future. In any
case, the present guidelines can (a) guide the Departments/Agencies of the State and Central
Governments in formulating development plans based on cage culture, (b) inform policies to
be framed in future, and (c) guide farmers and entrepreneurs for practicing responsible cage
culture in the country and (d) advise the District Level Task Force (as proposed in the draft
policy).

Aspects covered under this document are: (1) Relevance and scope for cage culture in inland
open waters, (2) Definition of cage and cage culture, (3) Cage size, shape and materials, (4)
Site selection, (5) Cage maintenance, (6) Species selection, (7) Stocking density, (8) Feed and
Feeding and FCR, (9) Fish health monitoring, (10) Safety measures, (11) Market, Post-harvest
facilities and infrastructure, (12) Environmental precautions and impact assessment, (13)
Carrying capacity, (14) Ownership, (15) Beneficiaries, (16) Governance, (17) and (18) Social
relevance.

4. Relevance and Scope for Cage Culture in Inland Open Waters

Duringthe last five decades, contribution of marine fish in the total production of the country has
decreased from 71% in 1950s to 35% during 2014-15 (www.dahd.nic.in) with a corresponding
increase in inland fish production. This shift in catch structure in favour of the inland segment
is attributable to the growth of inland aquaculture, as opposed to the sole dependence of
capture fisheries in the marine counterpart. In view of the dwindling production from natural
waters, both inland and marine, any substantial increase in production has to come either from
inland aquaculture or mariculture. Inland aquaculture presently contributes 4.4 million tonnes
(in 2014) of fish annually (FAO-SOFIA, 2016); with the three Indian major carps viz., catla (Catla
catla), rohu (Labeo rohita) and mrigal (Cirrhinus mrigala) constituting 87% of the production.
Several variants of carp culture such as wastewater-recycled culture, integrated agriculture
aquaculture (IAA) and many short-term culture practices are also available. However, freshwater
aquaculture in India by and large still centres on pond-based systems.
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Considering the ever-increasing and often conflicting cross-sectoral demands for water and
land, there are limitations for growth in pond-based aquaculture. In this context, culture of fish
in enclosures such as cages and pens installed in open water bodies offer scope for increasing
production obviating the need for more land-based fish farms. Considering India’s rich and
varied open water resources like reservoirs, lakes and floodplain wetlands, enormous scope
exists to increase production through enclosure aquaculture. Utilizing a modest fraction of
their surface area, large and medium reservoirs can contribute a substantial quantity of fish to
the total inland fish production basket. Although cage culture has not yet reached the desired
commercial proportions capable of making any impact on the production figures, it is growing
at a very fast pace giving hopes and also causing some concern.

India has 3.15 million ha of reservoirs and more than 5.0 lakh ha of floodplain wetlands (beels,
jheels, mauns, pats, etc.) spread across the numerous river basins in the country. The present
fish yield from reservoirs is low, to the tune of about 82 kg/ha (Jha, et al., 2013), in spite of
their high production potential (500 kg/ha, 250 kg/ha and 100 kg/ha in small, medium and
large reservoirs, respectively). Similar is the case with floodplain wetlands, where the present
yield has been estimated at 400-800 kg/ha, against the production potential of 1500-2500 kg/
ha (Sugunan and Sinha, 2001). Harvesting is a major problem in most of the reservoirs and
lakes in the country as most of them are either weed-choked or having obstructions in the form
of boulders or tree stumps limiting operation of many a fishing gear. Presence of predators
often results in high natural mortality of stocked fishes causing low productivity (Sugunan,
2000). This, coupled with poor utilization of all food niches available in these ecosystems in the
absence of efficient fish grazers, is mainly responsible for low fish yield from these ecosystems.
It is prudent, therefore, to explore alternate production tools to augment fish yield. Thus,
enclosure culture systems have a definite role to play in augmenting fish production from
inland open waters in India especially the reservoirs and floodplain lakes. These can overcome
many production constraints in lakes and reservoirs by maintaining a captive stock, growing it
on artificial feeds, protecting it from predators and enabling harvesting at will.

It has now been established beyond doubt that a major reason for the low productivity of Indian
reservoirs is poor stocking compliance. Small and shallow reservoirs and lakes are managed on
the principle of culture-based fisheries and therefore need to be stocked with advance fingerlings
in appropriate numbers in order to get the desired production level. According to one estimate,
>3000 million fingerlings of size 80-100 mm are required annually to stock reservoirs alone in
India (Jha, et al., 2013). But, due to non-availability of advanced fingerlings, vast majority of
Indian reservoirs remain understocked. Available land-based nurseries are inadequate to meet
the huge demand that emanates from the culture-based fisheries of reservoirs. Pens and cages
erected in reservoirs can be effectively used as nurseries to raise stocking material to obviate
the necessity of constructing land-based nurseries which are cost-intensive. Studies conducted
in many States across the country have shown that in situ production of fingerlings has resulted
in better stocking compliance and resultant high yields (Sugunan and Katiha, 2004).

Advantages of enclosed culture systems in inland fisheries can be summarised as:
e Augmenting fish yield by optimizing the use of all available water area
e Raising fingerlings in large numbers for stocking in a cost effective way
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e Optimization of trophic structure and functions to the advantage of fish production

e Effective utilization of weed-choked water bodies and those with obstructions like tree
stumps and boulders, where harvesting of wild fish is difficult

e Reducing pressure on land for farms and nurseries

e Scope to keep a captive stock within the open water bodies allowing rapid, sure, complete
and easy harvesting

e Direct and easy observation of stock for feeding, growth and general health
e Considerable indirect employment opportunities.

5. Cage Culture - Definitions

Cage is an enclosed space to rear organisms in water that maintains free exchange of water
with the surrounding water body. ‘Pens’ are essentially portions of a water body cordoned off
by erecting a fence like structure. Usually pens are enclosed portions of the lake margin, with
fencing on three sides; the free fourth side being contiguous with the land. But, pen can also
be away from the shore with fencing on all the four sides. The main difference between a pen
and a cage is: pen bottom is never covered so that the soil water interface of the water body
is not compromised. Enclosure aquaculture in the context of inland fisheries in India refers
to both ‘cage culture’ and ‘pen culture’. This document deals exclusively with cage culture.

6. Shape of Cages and Cage Materials to be Used

The cages are generally enclosed on all sides, except for leaving an opening at the top for
feeding and handling the stock. They can be positioned at the bottom, middle or surface of
the water column, but floating cages are very popular and easy to manage. Cages are of many
shapes (round, square or rectangular). While round cages with a cylindrical net, supported by
circle-shaped support frames, are extensively used for sea cage culture in India, cube-shaped,
rectangular/square cages are used in reservoirs. Both round and rectangular cages are equally
good from production point of view and their choice is mainly based on other considerations
such as endurance (against turbulence), life, cost, availability of materials, convenience in
assembling and transporting the components. However, it must be kept in mind that it is
not easy to mobilize floating cranes and other logistic support for moving and installing huge
structures in inland water bodies. Round cages are considered more suitable for choppy waters
with wave- and wind-driven turbulence.

Size of a cage for fish culture in reservoirs can vary, but often multiple units are installed as a
battery of cages with catwalks for easy access to the fish stock and floating huts. However, from
operational and planning purposes, a cage with the dimensions: 6m (length) x 4m (width) x 4m
(height) is considered as a standard unit and a battery comprises 6, 12 or 24 such cages, as per
requirement. The cages in a battery are arranged in caterpillar design for better exchange of
water thereby facilitating relatively high dissolved oxygen.

Durable and stable cage materials are essential for achieving better results. A cage comprises
hard frames as support and nylon nettings as cage body. It is desirable to have environment-
friendly, HACCP (Hazard Analysis and Critical Control Points) protocol compliant, rust-free
materials for cage fabrication. Commonly used materials for cage frames are bamboos, mild
steel (MS), galvanized iron (Gl), poly-vinyl chloride (PVC) and virgin-grade HDPE (High Density
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Polyethylene) (for runner-based & pontoon-based frames). The bamboo based frames are not
recommended for commercial cage fish farming due to their poor longevity and strength to
withstand turbulence

Knotless nylon nets are recommended for cage fabrication. The net mesh size recommended
for rearing fry of Pangasianodon hypophthalmus is 10 to 12 mm and that for fingerling to
marketable size is 20 to 30 mm. (In case of IMC, the mesh size should be 5 mm for fry and
10 mm for fingerling). Protective net may be put above the cage to avoid crop loss due to
predation by birds (Table 1).

Table I. Recommended Cage Net specifications for culture of Pangasianodon hypophthalmus

Type of Nets Specification (Ply) *Mesh Size (mm)
Fingerling Growing Nets (knotless) 10-12 10-15
Grow-out Nets (knotless) 20-30 30-40
Predator or Outer Nets 25-30 35-40
Bird Protection Nets 18-20 60-80

*Mesh Bar (knot to knot) is half the length of mesh size (stretched mesh)

Separate cages are needed for nursery rearing and grow-outs. Normally, 30% of the cages in
a battery are earmarked for in situ rearing of fingerlings (stocking materials); the rest being
grow-out cages. Special care is needed on mooring/anchoring of the cage structure to avoid
displacement or damage to the structure. Anchoring needs to be done diagonally opposite at
the four corners of the cage structure by providing heavy sinkers such as anchors or black stones
having a dimension of 0.5 m x 1.0 m (not less than 40 kg in weight) tied with strong nylon rope.

7. Site Selection
7.1 Selection of Water Body

Due to ecological reasons, cage culture in rivers is discouraged world over. In India, the riverine
ecosystems are already under severe stress resulting in habitat loss/degradation due to a
number of reasons such as dams, water abstraction, low flows, river training and pollution
from industrial, domestic and agricultural runoff. Cage culture in a water-starved stream will
add further stress to the ecosystem and therefore cage culture is not recommended in rivers.
Subject to other conditions, it can be practiced in estuaries, lagoons, lakes, and large/medium
reservoirs. Large, deep reservoirs and lakes need to be chosen for cage culture, leaving aside
small and shallow water bodies for the following reasons:

1. Smalland shallow water bodies are very productive and usually suited for free-ranching as
there is no constraint in harvesting the fishes.

Predators are not a big problem.

Such water bodies are suitable for practicing culture-based capture fisheries, managed on
the basis of annual stocking and harvesting.

4. Small and shallow waters are generally rich in nutrients and the sunlight penetrates down
to the bottom resulting in high rate of primary production. Cage culture involves high
input of nutrients in the form of feed. This coupled with the high rate of deposition of fish
excretory matters result in high rate of nutrient input to the system causes eutrophication.
This will lead to the disruption of natural ecosystem processes and causing irreparable
damage to the system.
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5. Small reservoirs do not have sufficient depths for the cages to remain afloat during the
lean season. If water level recedes and goes beneath the critical level, the crop will be
destroyed.

Therefore:

e Cage culture shall be allowed in water bodies having a surface area 1,000 ha or more at
FRL. (Exception to this can be made only in case of ‘very deep abandoned mines’, which
are less than 1000 ha in area, but too deep for practicing culture-based fisheries, subject
to all other conditions prescribed in this document).

e Cage culture shall be allowed in reservoirs with an average depth of 10 m (Average depth
is calculated as: Area in hectares divided by water holding capacity in m?).

e The cage site at the reservoir should have at least 10 m depth round the year.
7.2 Site Selection

Criteria for site selection are based on safety of the location and smooth culture operations
avoiding or minimising user conflicts. Thus, the sites to be avoided are: (1) places with turbulence
and excessive wave/wind action, (2) bad water quality, (3) water bodies with obstructions and
heavy weed infestation, (4) low depth, (5) difficult to access the site and logistic considerations
and (6) nearness to dense human habitation, dams, tourist spots, industries and polluting
industries. Areas of fish nursery and breeding grounds, sensitive areas like wildlife habitat
including birds nesting, socio-culturally important areas like pilgrimage centres, water bodies
for public use like drinking water, cleaning, navigation, etc, and protected aquatic reserves,
sanctuaries, etc. are also to be avoided. The ideal locations for siting cages in large and medium
reservoirs are the protected bays/coves to avoid damage due to strong wind action. However,
some mild turbulence always helps exchange of metabolites and nutrients between the cage
and outside environment.

By using these basic criteria, water bodies or specific locations within a water body can be
chosen for cage culture. This information can be included in a map to be prepared at district
and State level. The State Department of Fisheries should take initiatives of their own to select
the suitable reservoirs and the sites therein for cage fish farming and draw-up maps in GIS
platform to facilitate easy planning. However, if necessary they can take the advice of experts
from the concerned ICAR and Central Institutes.

7.3 Depth and Water Quality

Depth is an important criterion for selecting the reservoir and also the cage site. The reservoir
should have at least 10 metres of mean depth and the cage site needs a water depth of at least
10 metres round the year. A clearance of 6 metres will be always needed from the cage bottom
to the floor of the water body.

As the cage culture operations will tend to increase nutrient load, BOD and COD in the water
bodies, care must be taken to pre-assess the water quality of the location. Excessive nutrient
load from cage culture inputs, especially feeds can create eutrophic conditions with disastrous
consequences to the ecosystem. It needs to be ensured that the water body is either oligotrophic
(low nutrient content) or mesotrophic (moderate nutrient content) before starting the cage
culture. Although generally, Indian reservoirs are either mesotrophic or oligotrophic in nature,

60



206

those water bodies receiving effluents or drained by rich catchments can show eutrophic
tendencies. If cage culture is practiced in such eutrophic reservoirs, the leftover feed and the
metabolic wastes from the stock can cause eutrophication. Therefore, it is necessary to conduct
an Environment Impact Assessment (EIA) before cages are installed in reservoirs. The ICAR
research Institutes have the capacity to make rapid ElAs. Estimation of chlorophyll, nutrients
(nitrates and phosphates) and Secchi Disc transparency can give sufficient clue to the trophic
status of awaterbody. Inany case, cage culture should not be attempted in any water body having
total phosphorous and total nitrogen concentration in the water in excess of 0.02 mg/L and
1.2 mg/L, respectively.

8. Cage Maintenance

Anti-corrosive paint should be applied to GI/MS cages to prevent rusting and to increase the
durability. Cage should be cleaned at 15-days interval to avoid net clogging. After shifting the
stock to another cage, each cage is taken out, sun-dried and cleaned thoroughly by scrubbing/
water-jet wash to remove debris and fowling organisms. In situ cleaning using water jets is not
advised as it will dislodge the pathogenic organisms throwing them into cages to infect the
fish. Additional hapas/nets may be maintained for this purpose or to meet other emergency
situation. The physico-chemical parameters of water should be recorded regularly as a part of
water quality monitoring.

9. Species

At the moment economically viable cage culture is practiced in inland water bodies of India
by growing the exotic pangasius (Sutchi Catfish), Pangasianodon hypophthalmus. Culture
of another exotic species viz.,, GIFT tilapia, a genetically improved strain of Oreochromis
niloticus has been allowed subject to certain conditions such as: only all-male seed, sourced
from authorized agencies can be used. However, culture of tilapia has not picked up in any
appreciable manner. In the absence of any adoptable technology to culture indigenous species,
culture of exotic pangasius and GIFT tilapia certified/supplied by authorized agencies are
allowed. However, cage culture of more species drawn from the indigenous species-pool needs
to be encouraged at all levels. Depending on just one or two species will be unsustainable in
the long run and the high density culture practice of exotic pangaisus can invite major disease
issues in future. Considering the consistent demand for species of high economic and nutritive
value, coupled with the regional preference (for some species), the following indigenous
species need to be inducted into the cage culture domain: Labeo bata, L. rohita (Jayanti
rohu), Osteobrama belangeri (pengba), Ompok bimaculatus (pabda), Anabas testudineus
(koi), Pangasius pangasius, Puntius sarana, Lates calcarifer (bhetki), Chanos chanos (milk
fish), Etroplus suratensis, Chitala chitala (featherback), Murrels (Channa striata, C. marulius),
Wallago attu and shellfish Macrobrachium rosenbergii. At the present level of technology, cage
culture of the indigenous species mentioned above is not economically viable although they
have good market and consumer preference. Sometimes, Labeo rohita is stocked in the outer
nets of the cages @ 10-15 advanced fingerlings (> 100mm) per cage. By virtue of its browsing
habit, rohu cleans the algal growth over the nets, besides giving some additional fish biomass.

Apart from Pangasianodon hypophthalmus and GIFT Tilapia, all other exotic species (including
illegally introduced fishes) are strictly prohibited for cage culture.
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10. Stock Management
10.1 Culture of Pangasianodon hypophthalmus

The fish seed for stocking should be sourced from authentic and reliable agencies, subject
to government stipulations. Proper records on seed sourcing shall be maintained and the
seed should be quarantined and acclimatized and bathed in 3 mg/L KMnO, (as prophylactic
treatment on need basis) before stocking. The size at stocking and optimum stocking density
vary according to requirements, depending on growth and survival. However, stocking density
for P. hypophthalmus range from 500 to 700 nos./m? of 20 mm size fry for rearing to fingerlings.
For grow-out, the stocking density is in the range of 60 to 100 nos./m? of fingerlings (50-60 mm
size). The stocking material is better transported to the cage site in water loaded open tank
with frequent stirring. Stock maintenance involves periodic sampling to assess the growth and
general health condition. The culture period of P. hypophthalmus is generally 7-8 months.

(For raising fingerlings of Indian major carps, fry measuring above 25 mm length are suitable
for rearing in cages. The size at stocking and stocking density of Indian major carps and other
indigenous species shall be need-based as these have not been standardized yet. To raise
finferlings for culture of Indian major carps, it is always better to stock 50 mm fry as these will
grow faster and survival rate would be higher. Harvesting can be done after rearing for 60 days.
However, this depends on natural productivity and supplementary feeding. It is helpful if land-
based nurseries are available near a reservoir or a cluster of them for rearing fry to fingerlings.
Pen culture is ideal for raising stocking material of IMC, but all reservoirs do not have the ideal
conditions for taking up pen culture.)

The cage fish farming being purely based on supplementary feeding, selection of good/best fish
feed and its application in right quantity is important to achieve desirable results. It is advised
that only quality floating feed is selected. Sinking feed is totally unsuitable for cage fish farming
as it accumulates at the base and fouls the cage/reservoir environment. The rate of feeding for
Pangasianodon hypophthalmus is given in Table Il.

Table Il. Feed requirement of Pangasianodon hypophthalus in Cage Culture

Stage Feed Protein Feeding Rate
Requirement (% of Fish Body Weight)
Fry to Crumble Floating 30to 35% Less than 10% body wt., 4-5 times a day
Fingerling Feed (0.5-1.0 mm)
Fingerling to | Pellet 25to 30% First 2 months 5% body wt., twice a day.
Table Fish Floating Feed From 3™ to 5" month 3% body wt., twice a
(Above 1.0 mm) day or as required.

From 6™ month onward 2% body wt., twice a
day or as required.

10.2 Culture of GIFT Tilapia

Rajiv Gandhi Centre of Aquaculture (RGCA) has developed culture technologies for GIFT Tilapia
(Oreochromis niloticus) and Sea Bass (Lates calcarifer). Details of cage specifications and feeding
for GIFT Tilapia are given below (Table Ill to V).
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Table lll. Specifications of Net Cage for Tilapia Culture

Net Cage Specifications

Fish Weight

Fish net cage without top cover made of HDPE 0.75/16mm mesh size webbings 50 - 150 grams
with rope (Cage size : 5m x 5m x 5m)

Fish net cage without top cover made of HDPE 1.25/20mm mesh size webbing | 150 — 250 grams
with rope (Cage size : 5m x 5m x 5m)

Fish net cage without top cover made of HDPE 1.25/24mm mesh size webbing [ 250 — 500 grams,
with rope (Cage size : 5m x 5m x 5m)

till harvest

Table IV. Stock Management of Tilapia

Feed Pellet Size &
Protein Content

Items Details
Cage Size 5mx5mx4m
*Mesh Sizes 16 mm, 20 mm, 24 mm
Body weight, 50-150 grams — 2 mm (28% protein)

150-500 grams — 3 mm (28% protein)
500-600 grams —4 mm (25% protein)
600 grams and above —5 mm (22% protein)

Stocking Density

40/m3

Cage Changing

Fortnightly

Nursery

Not permitted in Reservoirs; minimum stockable size is 50 grams

*Mesh Bar (knot to knot) is half the length of mesh size (stretched mesh size)

Table V. Feeding Chart for Tilapia

S. No. ABW (g) Feeding rate (% of Body Weight) Culture Phase

1 1-5 8%

2 6-10 6%

3 10-15 5.5% Nursery Rearing

4 15-20 4%

5 20-50 4.0-2.5%

6 50-100 2.5-1.7%

7 100-200 1.7-1.3%

8 200-300 1.3-1.0% )
Growout Rearing

9 300-500 1.0-0.9%

10 500-700 0.9-0.8%

11 >700 1.8 -0.6%

10.3 Culture of Sea Bass Lates clacarifer

Recommended cage materials, mesh size, maintenance of biomass and feeding of Sea Bass in

Cage Culture in Inland Waters (Reservoirs & Dams) are given in Table VI, VIl and VIII).

11. Fish Health Monitoring

As fish health monitoring involves maintaining hygienic and healthy culture environments, it
is important to source seed and feed from authorized and genuine agencies that follow high
standards. Usage of suitable quality feed, maintenance of optimum stocking densities, adoption
of preventive measures such as prophylactic treatment before stocking, regular monitoring of

stock and periodic cleaning of cages will avoid outbreak of diseases and stock loss.
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Table VI. Type and Number of Net Cages required for Sea Bass Culture

Sl. No. Particulars of Cage No. of Cages Required (%)
1 500PE/8 ply/12 mm (knot to knot) 6
2 500PE/8 ply/16 mm (knot to knot) 8
3 500PE/8 ply/20 mm (knot to knot) 10
4 500PE/8 ply/24 mm (knot to knot) 12
5 500PE/8 ply/32 mm (knot to knot) 16
6 500PE/8 ply/38 mm (knot to knot) 23
7 500PE/8 ply/44 mm (knot to knot) 25

Additional 30% Cages of 38 mm and 44 mm mesh bar (knot to knot) are required as standby because 12 mm

and 16 mm mesh bar size cages are not used when the fish attain harvestable size.

Note: Irrespective of the cage size the mesh sizes vary as given in Table

Table VII. Cage Mesh Size and Biomass Capacity for different sizes of Sea Bass

Size of Fish (cm) Wt of Fish (g) Cage Mesh* (mm) Biomass (kg/cu. m)
10.0 - 12.0 13.0-23.0 120 2.5-3.0
12.0-14.0 23.0-53.5 12.0 3.0-3.5
14.0-16.0 53.5-76.0 16.0 3.5-4.0
16.0-18.0 76.0—105.0 16.0 4.0-4.5
18.0-20.0 105.0-140.0 20.0 45-5.0
20.0-22.0 140.0 —180.0 24.0 5.0-5.5
22.0-24.0 180.0 —230.0 24.0 5.5-6.0
24.0-26.0 230.0-280.0 24.0 6.0-6.5
26.0-30.0 280.0 —350.0 32.0 6.5-7.0
30.0-32.0 350.0-420.0 32.0 7.0-7.5
32.0-34.0 420.0 - 500.0 38.0 7.5-8.0
34.0-36.0 500.0 - 600.0 38.0 8.0-9.0
36.0—-38.0 600.0 - 700.0 38.0 9.0-10.0
38.0 -40.0 700.0 - 820.0 44.0 10.0-11.0
40.0-43.0 820.0 —1000.0 44.0 11.0-12.0

*Mesh Bar (knot to knot) is half the length of mesh size (stretched mesh)
Table VIII Feeding of Sea Bass

Size of Fish (cm) Av. Wt. (g) Feed Type Pellet Size (mm) Feeding Rate (% Body Wt.)
9-10 9.7-13.0 Floating 2.0-2.2 5.0
10-12 16.0-23.0 Floating 3.0 4.8
12-16 23.0-53.5 Floating 4.0 4.6
16-18 53.5-76.0 Floating 4.0 4.4
18-20 76.0-105.0 Floating 6.0 4.2
20-22 105.0-140.0 Floating 6.0 3.8
22-24 140.0-180.0 Floating 8.0 3.6
24-26 180.0-230.0 Floating 8.0 3.2
26-28 230.0-280.0 Floating 10.0 3.0
28-30 280.0-350.0 Floating 10.0 2.8
30-32 350.0-420.0 Floating 10.0 2.6
32-34 420.0-500.0 Floating 12.0 2.4
34-36 510.0-600.0 Floating 12.0 2.2
36-38 600.0-700.0 Floating 12.0 2.0
38-40 700.0-820.0 Floating 14.0 1.8
40-43 820.0-1000 Floating 14.0 1.8

10
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As far as possible, use of antibiotics and chemical should be avoided. However, in the event
of it becoming necessary under exceptional circumstances, the use should be judicious and
it must be clearly understood that only approved drugs/chemicals, permitted by Government
regulatory authorities (See Table IX) at standard doses shall be used.

In case of severe infection, the fish should be removed from the cages and buried/incinerated/
bleached. Health of the fishes stocked in cages must be monitored at monthly interval and proper
treatment measures must be adopted in case of disease outbreak, (if any). Standard doses of
chemicals like KMnO, and formalin can be used for dip treatment. In case of bacterial disease,
Oxytetracycline (OTC) and its derivatives can be administered through feed or other modes. These
are the only antibiotics allowed for fish culture in cages. A record on incidence of fish disease and
control measures adopted including medicines used should be maintained. In case of disease
outbreak, the State Fisheries Department or National Institutes (one of the eight fisheries research
Institutes under ICAR (other Central Government labs like NABL accredited aquaculture lab of
RGCA) or any laboratory belonging to the State governments can be approached.

Table IX. Drugs and Chemicals allowed to be used in Cage Aquaculture

Drug/ Recommended Dose Indications Adminis-
Chemical tration
Chlor- 20 milligrams per litre static bath once  |Columnaris disease associated with Immer-
amine-T  [per day for 60 minutes on consecutive or |Flavobacterium columnare sion

alternate days for 3 days

Formalin |External parasites 250uL/L for 1 hour Control of external protozoa (Chilodonella spp., Costia|lmmer-
spp., Epistylis spp., Ichthyophthirius spp. Scyphidia spp.|sion
and Trichodina spp.) and the monogenetic trematode
parasites (Cleidodiscus spp., Dactylogyrus spp., and
Gyrodactylus spp.) on all finfish

Oxytetra- |[Catfish — 2.5 to 3.75 g Oxytetr- Control of Hemophilus piscium, Furunculosis

cycline acycline/50 kg of fish for 10 days through |caused by Aeromonas salmonicida, Bacterial Medica-

dihydrate |feed (Active ingredients: hemorrhagic septicemia caused by Aeromonas  |ted feeds
200 g Oxytetracycline/ 0.5 kg) liquefaciens, and Pseudomonas disease

Florfenicol |10 mg Florfenicol/kg of fish/day for 10  |Control of Flavobacterium psychrophilum and Medica-
consecutive days through feed (Active Aeromonas salmonicida, Streptococcus iniae, ted feeds
ingredients: 500 g of Florfenicol/kg) Flavobacterium columnare

12. Safety Measures

Cage culture involves working in a risky environment and therefore, all security measures should
be taken to avoid injury and loss of life while installing cages and working in cages to manage the
stock (rearing the fishes). Adequate number of lifebuoys/ other life-saving equipment should
be provided at the cages and in vessels used for approaching (managing) the cages. Similarly,
the workers should wear life-jackets all the time while working in water and cages. Emergency
life-saving kits and first-aid boxes should be provided at the cages/boats/floating huts or field
camps. The international conventions related to ‘safety at sea’ and procedures prescribed in
the FAO-Code of Conduct for Responsible Fisheries (FAO-CCRF) will be the guiding principles for
safety measures (http://www.fao.org/docrep /005/v9878e/v9878e00.HTM). The cage stock
needs to be protected from poaching/ trespassing by keeping efficient watch and ward.

13. Market, Harvesting and Post-Harvest Management

The feeding should be stopped 2 days prior to harvesting. If antibiotics were used during the
culture period, sufficient withdrawal period may be given before harvest. It is advisable that the

11
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harvesting of stock may be done in phased manner like larger fish first, especially to avoid glut
in the market, to avoid low price for the harvested fish and get a better market price. Records
of harvest should be maintained at the site. Cage culture is a high-intensive culture practice
that could result in harvest of large quantities of fish at a time. Growth of this segment of fish
production without a planned link to a whole value chain approach, could result in marketing
problems and post-harvest losses. It is essential to have a post-harvest and marketing strategy
before launching cage culture ventures on a large-scale. The large-scale cage production centres
should either have their own facilities or have linkages for:

Proper harvesting gadgets

Fish holding and storage

Live fish transport

Post-harvest processing centres like fillet plants
Market chain including E-markets.

In any case, it is advisable for all cage units (including small units) to have a small ice-making
device at each cage site for preservation of the harvest before being transported for storage
or to the market. There should be at least one insulated van at site for transportation of fish.
Efforts may also be made to create live/preserved fish sale outlets at strategically important
points in nearby cites for better return.

14. Environmental Precautions and Assessment

Cage culture is a relatively new area of fish production in India and its environmental impacts
are not fully understood. There are models for assessing the environmental impact in terms of
nutrient loading developed in other countries. But these models are not directly applicable in
India due to the difference in environmental regimes under which these have been developed,
especially the variations in temperature and trophic status. Efforts are on to develop such models
in India, but the results will not be available in short time. Nevertheless, the cage culture activities
are growing at a very fast rate causing concerns, especially when viewed in the light of our bad
experience with coastal aquaculture in the 1980s and 1990’s when unregulated growth without
addressing environmental concerns have resulted in disastrous consequences to ecosystems.

Following the guidelines of the FAO-CCRF for dealing with data-deficient systems, our policy
towards EIA of cage culture should be based on a precautionary approach and hence the
limitations on phosphates and nitrates values as given in para 7.3 above. Accordingly, the
following measures need to be adopted for cage culture projects:

1. Major environmental threats from cage aquaculture include the release of excessive
nutrient that accumulate in water and sediments.

2. With the aim of protecting aquaculture operations from excessive nutrient loading in
water and sediments and also to protect the environment from the harmful effects of
cage culture (eutrophication and chemical/pharmaceutical inputs), Environmental Impact
Assessment is necessary before clearing cage culture projects. This will be done/facilitated
by competent authorities/organisations, following the standard procedure. States should
exercise greater control over cage aquaculture operations through appropriate governing
procedures.

12
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3. The State governments should demarcate, list and notify water bodies that are suitable for
cage culture on the basis of its trophic characteristics and other criteria of site selection (as
given above at 7.1, 7.2, 7.3 above) and upload the list of water bodies and their suitability
on GIS platform with the help of concerned institutions.

4. It will be mandatory for the cage culture operators to record the water quality parameters
like Dissolved Oxygen, pH, CO, and Total Alkalinity, inside and outside the cages from the
day-one of the operation, keeping in view the need for long-term environmental impact.
Any increase in nutrients level away from the cage area should be taken as a warning.

5. It will be mandatory for the cage culture operators to collect data on the trophic status in
and around the cages as well as the areas away from the cages, periodically and report
to the authorities to assess the impacts in terms of nutrient loading. Studies on other
chemical and physical quality parameters of water and sediments also shall be undertaken
as per the risk perception.

6. NFDB and Central Organizations will build capacities of States to interpret such data and
arrive at conclusion.

15. Carrying Capacity and Limit of Cage Numbers

Carrying capacity of a water body to hold cages is the most vital input for decision making in
cage culture. But, unfortunately we are not in a position to arrive at carrying capacity levels
with precision due to paucity of data. Therefore, our policy on carrying capacity has to be based
on a precautionary approach. Provisions of FAO-Code of Conduct for Responsible Fisheries
(http://www.fao.org/docrep/005/v9878e/v9878e00.HTM) clearly stipulates to follow the
‘precautionary approach’ while dealing with data deficient systems. Accordingly, taking into
account, the general trend of nutrients in Indian reservoirs and possibility of nutrient loading
from cage culture, the following carrying capacities have been developed on a precautionary
approach basis (Table X):

Table X. Limits set for Cage Culture in Reservoirs

Reservoir Area (ha) Maximum Number of Cages Allowed*

<1000 Not allowed

1001 to 2000 500

2001 to 3000 1000

3001 to 4000 1500

4001 to 5000 1900

5001 to 10000 3000
>10000 5000

*As Stand-alone or in Batteries (of 6, 12 or 24 Cage Units), as required
*One Cage Unitis 6m x 4m x 4m

16. Ownership, Beneficiaries and Governance

Unlike the land-based aquaculture undertaken on private land, cage culture is practiced
in common property resources. Therefore, the question — who owns the cages installed in
reservoirs needs an important consideration. While answering the question, the following facts
need to be considered:
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(@) Almost all large and medium reservoirs in the country are owned by the government or
government agencies and fishers fish these water bodies as common property resource
with free or almost free access.

(b) Fish produced from the reservoirs is essentially a natural resource and the traditional and
local fishers communities have the ‘natural primary rights’ to this resource.

(c) Livelihoods of many poor people depend on catching fish from reservoirs.

(d) Reservoir fishing is used sometimes as a means to rehabilitate the people ousted from the
dam project sites.

Considering the above facts, it is essential to ensure that expansion of cage culture do not
impair the livelihoods and income of the fishers. Cage culture can adversely impact the interests
of local fishers by denying access to fishing grounds, obstructing their pathways, and decline
in fish catch if cage culture affects the natural productivity of the water body. At the same
time, it is equally important to utilize the additional fish production potential through cage
culture. Considering the need to avoid conflicts, the best way to achieve the goal is to empower
the fishers to take up this activity collectively without conflicts. Following a purely revenue
approach by allowing individual investors and corporate houses to undertake cage culture will
be against the spirit of inclusive growth and can create social tension. Thus, the community (or
a group of members of the community) should own the cages as a common property and they
should be the beneficiaries of this technology.

A strong governance platform based on co-management principles is essential for responsible
cage culture operations to be undertaken by the community. But the existing Fishermen
Cooperative Societies have poor track record of functioning as a responsible entity to work as
a group. This throws a big challenge on the government to organize and empower the fisher
communities and develop capacity among them to enable them to take up cage culture. SHGs,
Cooperative Societies, FPOs or other such groups should be given licenses to undertake cage
culture. Under any special circumstances, if a private entrepreneur or investor is to be brought
to the scene, government through strong policies, should protect the interest of the local
fishers and fisher communities, who have the primary rights to the natural resource. A Conflict
Management Cell should be established to address complaints.

17. Social Relevance

Cage cultureininland open watersis a fast growing activity and it could have many environmental
and social impacts, which may not be predictable. But adequate precautions need to be taken
to ensure that it should not lead to any such issues in future. The ultimate goal should be
increased fish production through environmentally sustainable and socially inclusive means.
The additional income generated from the reservoirs through the growth of cage culture
should be shared by the fisher community rather than an investor walking away with all the
benefits and the fishers get only the wages. The social impact should be additional income and
improved standard of living for one of the weakest sections of our society. This should be the
ideal social impact of cage culture operations apart from the increased availability of fish.

* %k %k
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BRI BHFR BIIERIIT fBAT Iq=Tde &+ dd 31ET $% T, dax
I R 6 W BIGT TS ATRBTE UIDAI FaRET IMER T H ]
d& WAL ST HROIT I1d. FiHT BTSN avgal JHT0 EPF, ESIS ScaTal
ST BT IUT JAa3AD RB16h. T, ShaRIA! il @i qer J1 FRaf
a1 o SfaTd |d SR fIH9T BTt §e-HRE JTela.

S. ShaRM TP g FiT BRFRIT YRIQIIAT TIDAT USR] TheuTar

ISP AfdT SThe g TR TAHIYARTI] ATEH Sa01 §9THRE JTa10.

I3 9 Ul ¢
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3. SHERT JHeUred] GRER JHISRRINTT BT TbRd JdY BRIHA
B T qHd Thoured] GRIATAT 918 FHI0T 85, 31 $edl SITedT |av
fISIRT Gea T Sehl XE HRUITT TS &.

¢. PG BIR T Hiared gl FHiFdar erimba-

fIRT gegdie ACIdgds PRI Iod TALATA] $IG BRAIR T
AT SUSE o+ SUITATS! BIRTed f[AhT SRIGH g Sax TR RIS Id
SIEEER] HERTE AT fIer Aefes Jieumdy Agfauard IRarfad ofe.
YTHRAT AR Y AT (ICAR) AT A TSI FLAT, S CIFRI,CIFA
SIS, HERTSE U3] 9 Afa=r fdemdis, IR (MAFSU) @ RTNiTe Ao
AeIfead Iidl Aed YUl WRAFH JMele. AsMsSeor il FHvT daedn
fisT=amaTad UfRietor Svard A SUSGE Ho <01 UfET TR,

R. fioRT geaiTS SToRIITHS T@as Maetl g Uvare qerahdH<ol Bt

fUSRT Yead 16! TSRS 9% STaed Fasul d uTuard JUdhdRvl 6ol
Il STEEERT WD Y] AT i B, STARIMHS 9% STosarsl
ISl THT YTuaTe YRET0T B0 JThRdT IR PN STHT AT AT A o]
CIFRI,CIFA TS, ISR ARSI ABIIESd, FeRTg 93] 9 A9y e
feremdis, AR (MAFSU) I A8 R HUgTd Ird.

90, fISRT ea ACRITET HRUIRATS! AIAIG D3| g Aoeg@rel gl
SECERICIFEL)
AREICDH !, IR Fdl ST dIAURITS! IHTGD Dhu=aidl HIfgd
SUGE Ho QUIT] SEEER] HERTE AN fIhRT Aefss IR JB1a.

99, RTSTEY YT IydT frgset A1 g fIoRT qegeiia ShaR™ Awomy
GEGE]

RISITHE JhTob] GEhId TSI e ffIgeC! ST A 9Nl |+
AQUE T THY TR d@lded! FRIAT HRUITd YUMT=IT ayvl g IffIgeC=an 3™

FoRITIER fUSRT geadie Agdqeds BRI ShaRMl 9 a9 f[ded a6 quard
UG,

ERE T
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92. fUSRT el SRIM U ST SRHD Blel i fAarg ST

PRIGATT PrICTS!

fIoRT yeadig ShT SUITAT Ufshdd 31A] ShT feaHdN=al dIaTaeld HIodre!

e IGII T IIRTHGHIT NI ASIIIA B AMSI WiTHRT echias aad

U | (YgH) 8 G b AHhRI TS,

Tex 2 ol HERTSE 3T www.maharashtra.gov.in T HhdReIdTax
IUGE HRUATT TS G AT bl 09§90999939033909 T 3172, BT ATQ3

feSTice e Amefifhd Bod hrevard Ad IR,

HERTSETD NTogUTeS ] SM&RATIIR g "Ilql'}l,

M Digitally signed by Chitrakala Suryawanshi
I ra a a DN: c=IN, o=Government Of Maharashtra, ou=Agriculture

And ADF Department, postalCode=400032,
st=Maharashtra,
2.5.4.20=b61aaca1243458a7300585877d01b18c73211c3f

L]
S u r aWa n S h I 79¢97f57bd06e1e79a2a57ae, cn=Chitrakala Suryawanshi
Date: 2016.10.17 18:43:26 +05'30"

mfdy,

9. AT.IIYTS Iid Afaa

2. ALY U g4 Afd

3. 1. SYHEIHA] AT UL e

. 4q HT.HA/ISIHA] T FGror dfad
Y. HT. G, HERT N

&. AR G g (A8¥0)) WA ag-32.
o. T Aferd (fom) #arey Has-32.

¢. TET Ffd (@) FATH J8-33.

Q. T e (I aT™) H3Te T Has-3.
0. FfIT (FEHR) HATHT ag-33.

q9. T |G (@A [deT) #31ad Has-32.

9. T Aferd (ATTRTS =) #3Te T Has-32.
93. Afg (STSAYRT) F1ST Jag-32.

qy. Afra (G&f) FATST H95-32.

4. IAYRT ARSI, HERTE, I, g
q¢,. AT AEBR 01

qu. |9 fa9rTg g

9¢. qd RTesIrary

R, Hd &I HRIGRI BRI, foTesT TRy

(For.for s

Tead, AR 3

0. RGBT AATHD, HERTSE AR fdhT™T HeH D, dy

I 9 Ul §
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Q9.
.
RER

2.
2.
2%,
Q0.
2.
R.
30.
39.
R
3.
3%.

Hd AT, HETTRYT 5T

HRIDHR FAGH, TERTSE HUMRIR [THTE AeMes [ wa- ol
PRGN GG D, HERTE MeTdR] ARISATS] UTedaR f[Iar AerHes,
S IRRIEICS

HRIBRI FATHD, HERTS [I&H IredaR [T HeHses, TR
HRIBRI Gl d, HERTE dT4] UleddR fAhRT A8Hse, STaid
HRIGR! FATG D, BIDHU TICTaR [IHT A8HS S STUl.

Hd IR, AT I T

SEACEIRID I AR CEEA L ANV

UMD FEDRI HLAT (AoH) YT ARG Iid BrAST s
qd RTes] Ferd Faegd, TedhRT Hwf (37)

T4 fNTeg! Acaady faaTa ey

HETS WIS (3WTURED/ ST I ag/ TR

T fAwTT (@ra-3) AT Has-32.

qd PN g ygH [GUNTIe B/ fHae Tt

TG 9 UBT 9
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%I\’ﬂld‘\l(’) A sddiaHld dle
FHROATETS] fUSRT Ugdn 7oy HaeH
RO GATRT HIRT.

HEIRTSS /M
DY, R, TIITAR g A IG Y faqTT,
A 17107 3. Aeafd-R098/9.35. R¢/UgH-93
HATHY, s -800 033.
faHi®: Q8 3IRT, 039

qrdI:-

q) 2ME g . AcRIfA-2098/9. B.8¢/UgH-93, f&. 99/90/3098

R) AT LI 3. HoRIG-3098/9.35.3¢/TgH-93,f<. 0]/03/309¢

3) &g AT Wﬁ?ﬁiﬁw “Revised Guidelines for Responsible farming of
Tilapia in India” AT8 T 00

) “TETHAT AT o1 ieria “fioRT dgdM Acerdae-Te_Iar da amd-rel
U ARTeald G, f&. 06/99/30%0

4) YR AT AT TR . AR/ 9/ 00%4/¢Y/030 f&. 99/99/30%0

UG T

ST TUSRT Ugel ACRIIAE $HRUl 81 Sod dASMIER YR Ugd 3G, TGN
31ereh AT THg 3Tehl. Hed ITSATcHTer PUITUIT FHRAT BIT@UITDhR I FOTge WTel
TSl IUGE! qrefauardhial [UoRT Ygd- Ao dagq Ydhed AU &9 ISHR
=T Se3m Il A SAEAT 916 HRUAMre! fUoRT g Aceiadd
HRUITSTE (AT 3. 9) LTS 2T ORIy 200 IR IS TSRIITHER THUl STSTRTAT]
9% STos&rsl T (ATl 3. Q) AT 3 g IUABIY 200 TR WG Ied URe] 94 BIFCY el
S TASGIT G HHM 90 HICR Wi AT TSR THUT STARMITAT 0.4% STe5ars
fISRT TdheurTe! MSUE AIadd SugrEEd ol 9vrd 3T 8ie. &g M-l
ATIE3Id ATMHE TG 9000 TIER WIHH e TSR [URT HoRIEHT BRUATd! GRaTI
QU 3B ATEl. U TR 9000 TR IS SRl FRAT HHI (98) AT
RIS SIS B¢ TARIH fUSRT g™ e dag= Ydhed JEfIuvINT qRar
QU 3Tl 3. Hax¥ GRS S Bed Uge g AIIadd ST
(@Ter b, 4) 3T SURIRT YRVITHL BRIGITT IG5 2] AU KA IMAATH HIGR Hes]
318, | T IV TS/ TSR [URT Ugd< ARIHTET BRUIETE AT HaH .
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q g I T gRor ifespfia ooq guria gRor iR SRugrl a9 e e

o\ [aY [aN
EEINEINEISIE

3N o

I A1 R daa/Sarme fUoRT dgdia AcgdaeT dRuEEd 2ae
ol . 99/90/309¢ T 2 ZEITFD Q. 0”/03/209¢ 3 AT HIRVT BT Bo
1 31 At Garia fayig Td9 gRums 91147 <d 21=.

fioRT UgdiY 9y Ga9amae] Acadd fAYrTidaila SR Suard JoT=an
9y TFEX VTl HH! TAS AT Fd STARTATT (SIT STARTATIT Ao q8uR fHAT o¢ Hiex Ut

ST ARTAR Wloh! 3G 3 SSR1) UHUl STARRATAT 9% STSEAHE GRaTHl qudTd
IS . 4 TSRIATHLIAT fUoRT SR &1 HATS 9¢ fIoR, §30 @l STaa it dafwies
AT D THT AIHIHD AEPRI ARA/ATS] T HERIAT Te/9B0R W@ AR
e/ EYa qT5<d TIC . ST TUoRT IURT A & fUoR iy ey 31 Jiome SH1es O3
iR, Y0 A Ht TadT I i Fxvad A9 . IEEd fUoRT ygd Aorigds
e et GRIITRT Tgad ARG il AT faer [GHrT, Ara T Iot
3. Helies S, fioRT ggcdy Aoy Scared dxom=ar SaeAr, fafdy dwen, fNegr as8HR
HYSH], AR ITGDh, AR WTET SATGD, USR] SATGH, §ToD dIUUHAR @D
TR AR ST T TH &) e/ HAT YredTehg IAHMIARIS SRR g
qRYUT 3ST ARTGA HUATe! HRIATE! BRIA!.

9.  fioRT g AcRigdNId] T8 s S SUINITS! BRIvgE -

Y] ARIIITAI TTHAFIAINS  SIBRIIGR URG3 D Tgai ISR T
SRR A& UG HRAG d T /AN Jrrhgd f[Afed dgd gRyel 3o
HARTIUITT Achles. 94 BFCR Uall Bl Tas TS Fd STSRIARIG 9% STSEATID] 90%
SREF ANEHIY YIS IS 3Gl SIHRATGRIAl d Iaid 30%  SToersl
e IergaT A sroiiiles BTHIATRRIAT I SIuard Ises. SHRAME! Mae dRar “ggm
YU T YT AT AR o] T8 T HATAR TS HRuId Is563. TAD
JIRNG STHRATT IR B 3NN IKTHT Sobd Wl 3RT0T AT 3 e, fioRT STosers
IR TS Uiy fUSRT 5. gooo/- URT T T 3. IS dBIdS! ST fhd Sxfavara
A dl@ BRIV AHR FeT b, 9o Y AU QRYd/Ie= Fgd (YgH) e
SN ICI G PRI ERININENIICE

IS 9¢ YT R
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RS S TS/ TSR AIIIAR RIS AT AR 3Tl 3721 TS/

ARG TR AT Thourd! SEaR] HoRIIddry YaTeardl e a8 of

JBA/TARTT  HERTE IARN f[Ihr deFsosral IfS-vd  3fled RN dB1d/

SToRRImS fioRT ATt Tecurd) SeEeR] HERTSe AT f[9ara agrHseord)

SRICH

TS Ufeh T JE T Sl FaSiared Wi I UHTol JIem=ishd I8 10—

3N e ARSARTE MAfTd AR AEdhR] el

§) IIf® snfeard) afsarih wrfie AfsaR AearR I

P) HSIIXIT TIRI IaoTHIA {HaT AITST AT MSST AR M3 ThTURTl
qTAIH® ASHR Aed R vl

famergara USRI Ygde AcRRiayd dRuGsIalr [ARTS dara/ TSRS

SGEH SUGE THCUT IASTGR SIHRIT A FAR STARIAH fI1er e Id
SIS 9% STHeATIdhT 30% YT STovels STl TSI 31311 STARTITHE
fUSRT Uhod ST URATId 1.

S NEIEEAEICICRRS [

JhUIId UpUl STSRATA] SIS T 9% SThars ISR g

AR IYNTS! IRATE Squard Ises. AMDT 9¢ fUS=im<idn, §30 @l STaers ufd
JafaTe SR ASTEaTd aHd ASINatd AehR] A¥l/ARST WY gl
/AR Wl W] Te/4gdd qls<d TIC 5. 3N § [UoR i Iawy a1
THIOT HHTS 02 TS=IiddT, 40 dLHT. STaers Il f[Iasid exvard I8a.
ITRreTy fYoRT dedie aRE! qrof g Myl e Ao Arear b
Jooldes! R dededT MSIMIHATY Aldhe! ST AISU 3aId Jeds. AT TR
&xgx8 HI. AT BRI AT FAdT TJBIDHIR BRI (€ BT HIT JTHRHATAT)
fISRT SHRTT RO a3 Vel USRT IURINIGST GI (C-CT8Y) YIgU/ugH (virgin)
Afe T IR HRU §EHRG eld. I9d 9¢ fUST=aiaiar go $H ST 63
fiST=i I /&0 §H Sire U Jifrard IETes.

B!
fISIRT gl AcRIRIgUTTS! SUATd STes el SaTal ARl BITae] T8l
YT /MBS, THa PISEUN BHIS GIF guidl Jaadie qudTd DR AR

IS 9¢ Ut 3
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fUSRT ACRIRIGYT SToed arey AR (8dis (Udhlde] Uoh auidl Jaadie quard
Is3). IEETAT ST T 37l W90 FHifAd sxoard s, Fex SHT dlosraedd
AqU[HERT Bol RAhS 9 HedMs THed AJdad ATGH (Non-Performing

Asset) STTER HRUITT 3MST T fohal ShERTH! ATFHIT dob+ ST bhedTd TIfd
BT 3B SheENAET 0T NS U 3 Y€ hod Slldler. ddaxih

ST 4 a1 B T R Tl HRISRIR aRArT A1d 3aRd
DTSS! TUSRT Ty Heferd fiegire A g HoRIeIadTY ATedT 3TgHc

SRIRIT BT TS 2. DlesTad] ‘i‘igbdld AR HeX STA& NI BTHTRIT

YT SUGE] Vel S,

HEGS G HIIaTa:-

S JSMA/STORY AR JoIGdd g TR 3ffed 1 Jora/
SRR TR AeRRiae BRIHATGR BRI HEYe (STe5ersl dTuR HTe) 3Tger]
RIS BIITGITDS ST Blge MO o TATa/TARY HERTS, AN {4

g I I 3ed 33T T3/ TS RIIHS S ok Aog™iqdT wrihdgN

G UTRT HEY S (STO3ETS dTUR HTS) HERTSE AT [deh_T HETHS@IPhS STHI 8IS .
YR AT BRATAHATA] JAfTR TATA/TARIGR U= a1 b

(STO&T IR HTS) Wy% ST He e ST Ies Hedh Aged HIITHTI TIHTh
q3Td SepT FRVTI AR “HoRrerqard faedrd Fef|ed” ¥R $HRugrd rar. iy

BRI AR f[Iar deFesasral TR d3d/SOR™IIER U Sdid]

(STAT dTIR 9TS) 94% T AT s AAIIIGH dTe bl AeTHS oIl Wcil SfH]
HRUAT ITd. Fax e fAfraT BN HR1Er Arepiar GeT sh. 90(31) = T
TSR g fafed 9t 9 wd ey M sRogrd Acdies.

g ST BRI STOAUG] (Toad aiuR HTS) Savid 4% Saad R/
STAYST fAURTIRT 31T HRUGTd ATd.

fIoRT Ygd M I ae BRUMAT SPERIBRT 3T -3l

q) SR T T 9¢ T go TY AT FANTCSKAS A0 AT E M. AATIS SFTAS
gefdeT, Yadl, Yaeg<R USdIER Tdd ARITATY H¥IT 3<T. CIFE, CIFRI, NFDB @
A AEIfdeTesy 3. JHgR 3fcd HIATaed U sRveR STadd f31eror
e AR UETY . (ARIETTT JATO9S g wRadd! A6 ool
3MaZAD 3MTR).

IS 9¢ YT g
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R)

fUSRT HadTe_ian sraTia/ faAmerarid IRl AQIHas s Udhl edHgT
DT STHIZIN (R ATATNS Healiies U ATTATY AT/ TSI/ WIS/ qei0l/
Thl/ ) TG YT STATRIRATHRIT fUSRT AR ae ™ Tdh o™ A 816

Jehey RIESATIAR fUSRT HIHATHIAT TETTHHT ARIHUGT ISTI3iid TS
U] G aME ThTd STHIINT (R AIATIS Paiie T ATIATO! 3T/ TS5/
|G/ FEI0T/ Y/ Iel) T YebTd STSRIITHRIAT [USIRT ST B4 < T8I,
AT TR HRI AT Hedr™ Y] AT BIRATHATRT HIATIAR

GG Yebed [FHI0T HRUATH T3 RTE .

ISRT AGLATHRIT DT HSR BedT R Tbed Braifad SquIrIS! faf2d deiedr
BIATIBIIAT Thed BN ST Jhed TRBTH FETHRD Ifecs. SR Yhed
IIC BIATaL] HEY T b3l TR Yebod YR Td IR ol AR HTHHTHY
ST [T SR 9! HRUA IS,

fIoRT Ygdl odade dgddie STdl/aeaR IgarT dxe/dg/9=589 N
I FETYT /A ST T & ORI [qHIITE AehdTdhIaR -T4Td.

faa RAECEIEIEN ke
37). S WL T d B I AT 96 WIATHE STHT Y6+ fqarur=

ATGR BRI SETHRP 2 es.

q). faxiia dwmThd refqRasT 8 sedrd faxii He/ITEIdhd dhagH

< QRAST HRUIR AT 5l U= HIGR BRI I3 RT8103.

®). HHUIRBTT Uhel YDHTAR 3 gYid Bank Statement TG BRI §UTHRE

NEEE

fISRT UG AT HRUTBRIAT HRIRATHT HRI:-

3)). TUSRT Ygde AcRIaed Uhodldaidl Sels dicy ARl 3fa3l U
ST 9 Aie~ATed] BlaTadid Heferd deg&atia il B. 200/~ g 3N
dRld®! SRy T Haid Yodldl & UiReR YRRTS-9 I g
By fAfdd HRRAT Ho4 <01 Fefd ASaHad i SUThRE 8.

9). TS bV fAfFd T HRRAM UTE Seddgd 9 Aig=re
HIATALT FERG HIRAMT JATH HRU ARYRIERIY [USRT ST3ers arey
JRR d9THRE MRS, AYAIGTHS YRR areldl BRURd U]
ARIEAET HIRAM] 3 HRoa f[Ied STeaEEd g Ao adTy
I @A UTed™ o q HERATE] a61d Jad o g b,

U3 9¢ Ul y
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90)

q9)

Q)

1?)

%)

). WG BIRUATAT IS/ el W1 Hodrd Faa fUoRT dgdl Ydhed
ARIHID YT STHEH HISUE! ST HadYd € BRUATT A5l

fIoRT Ugdi- AIded HRAT IISUS] SR Sda el STR&FTHED bl Juid
fIoRT SURU YU 3M3Th 32, Ub dY hIardeid fUoiRT Uhod SYRUN |
BT ST YTSUS! ShT JMMURMY E Bl WRUT hS3chl SHT XahH ST

AT SFTHIRAMT SffUBRET THAURIT diqes USR] Yhed SHRUATH [doq

T g fafdre Braaeid (e auid) fToRT YR 7 Hed™ SR STR 98]
Hfg=arel geddre & e ay bl Juuared] el A dafie Surgd
I &% 3ThIcs.

ISR Yg<d e ACRIGIET BRUMAT Fd ARIATH DRI FHTIONT ol HoRITol
R BT AT WRET BRI A3 D BIh, T AR G ARITE

DI g [l THTUS 3MT0Tes T8 TUSRT ARIATHATGIR B IUM=AT SATG T AR
3gdTe g Tq=urd deft RTeg] IoIeadrd SRITGA™ S% diH Afe~ATd
-7 g 1qdT UcHeT ATex HRUI §eThRS JTale.

fIoRT AoI™AgeT UhouTd faSTIRIT USTI=aT J1R1d Aaee BhugThRdr daeid

ARIHII DI TR @G g GHIY ARl (State Level Steering Cum

Monitotring Committee) 2t ATRICT T A3 R 2R
fiSRT ggd™ TG add BRUGRAT hg IMAATAT ICAR-CIFRI, ICAR-CIFE,
ICAR-CIFA, NFDB, @& 3T AXIIGHY faUHT Arddrg AT UK Ao

TSI T e Bx Ul T3 D NTelos. JosTd/ STATRTATAT Sifdd fafdega™ grde

AT o ToiTei e a8 U Fad JTs 1.

fUoRT ACAqeTTS! 3Mazdd U1 AIISIE! I 918 8 o fUoi]
ACaATNTS] Gade ®RUl 3aedd els. T HRAT STSNad [q9rT=an
ASHIAT AR AcIdel IS §Mud dold EiedM  BRUINITS!
ST e faHTTr aRar it 201 a3 d NRie.

fIoRT Tgd™ AciaeTST SHRIM SUITd MBS TGas SUSHIT Il AR
ATEl. TSe ATl ShT SUSHIT e Fdfed SHaRTAT ShT IE HRUATT Usa.
SRR HRIFAL RO §gThRSD el il AR THAAT Gl

TS/ TSR ST ATHART % 4 a9 e g Il Shbl NE hUId

.

U8 9¢ U §
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14)

g)

V)

fIoNT Tgdiy AcEdYT HRUT SheR gaid fUoRT UdheuraRdl b
BT BTHIRIG BTITR BIIET IcTd fhH AT HHl dd= 31T Ho 3.

e USRI Yooy TRBT Fax a0 SRIRID b Wl BIg ATAT SERDTS

UIDAI Sa_=T 3MYR 89 el e WIATHe SHT $HR1d. T BRIGIMR dRga]
YHIOT EPF, ESIS ST AT BTY U1 JA3TP NTeles. a9d, SheR fUoRT
T A YheqTaR HIH HRUMIT BRI Gl TeH= Acrduer arom
3T “HAITEHRIT f[qATS=” A1 A1oi i BRI ETHRD alcs.

o1 AIFIrETS] SR SRR UoRT SR doedr faarf
SIOYT-YTATATS], ARG g AaZAD AT AR 43107 BRUATATS! Al
AT BT JAIZAE 3NTe. ShaRT T J I [oRT ARIgYT Tdheurdy
BT BRUMIT BRI GRITA=T TR Hax Albdy g USRI Jdheurar
STTaReTd ATEM, BIsWh AT Sfde, R 911, AR Toss! 9 gax FMUaRTd!
H1e GRIAUl dgTh RS 1.

4 Feferd TSR &= (@l g SHF) Wew STuaTh BTl TaTd). 9ol dd
TSN Bedr™d, TXe YRERTT 9107 fHHI0] HRUATH SEEER MBI FaX Shl
YT BIs . Ryes [Tl o1 O UTg[E STa d] Sael Rl e

9¢) ShQINTH UhcUTHl IRYERTT THIRICITIRRAAT BT THRY 1A HRIGH B

W)
20)

29)

TG THF YhqT=T JRIGTTST e 4101 Blges, 3T Ped SITedTd Hav (USR]
AIRIGY ST ¥E BRI s

grefRre faumT e fioRT ugdt Fcrdasi=ra omerdr &) 3 Afg=araT drorad
qEY JIYRT AR, HERTSE XI5, Hag & Hdlleh. Ul [GHRITET USRT el
ARIHIYATT 3fTeTa] S & AT BIAae] AL Alyd/Te died (IgH),
HASHY, a5 & Helles.

Gl TSI/ TSI ShaRTH TR AT HRUMAT SHGRIA AT -3AT07
HROGT] ARTIAR AR STT68l/ZaR HIOTRITa! AT TSUBT HRdT TR ATal.

&  fioRT ugdiardl SToRRMEH S SToas fFasl  qrvar qerebRor HRol:-

fIoRT gy IIIaeHTRRIdT et TARREHS 9% SToes qrsugi

STITHIAT TegT=era fUSRT &¥dT S19d darai=an &= Afgdl S SaEgrRT
e fregmear e QU o/ie. JemeR Gdfed e d8rie 3gdd
AT fUSRT Ugdie Ao de= ioT=dl SeNTd dlies. d9d SURIdd JHT0)

TS 9¢ et 9

84



230

3R 10T i AeRafd-2098/9.55. R¢/TgH-93

STSerd Mgl g UTugT Je[hr vl BRI SHeaR] e [oTemrel Aerid ga
ERUEIENINRICIIECE

9. RISIME Ay 31yeT ffrgect 1 gl fIoRT yghH Shar™ SR qaed:-

M AqPBI@] GBI (JANV) TSeard 3fal AN]SR
el ARANIGHT HRUMT ShaRMT Heges UM | 9]0 =T T4 AR
deolded] e BRuAT Jom=AT Sy  SAfTgeciear 3 (HOTATRIR 37erar Uep ay
e 918 AT I STH IvITd IS, AV g AT ATFTaeral SIH v

JNABTR ATGFTEIRIY [USRT ARG STSHEH aIed A E1es.

¢.  TUioRT Ygd IoaeHTHRRIaT SUAT ST SHITEIEd IS Sgdedld s 9adral
W@T‘ﬁ:—

[IORT Ugeiiv ARIHILATDBRIAT SIGES HISUS] SaIT SUITedT Hfehe 3frdT
ShT e aR=al SIS A1 JYTH ISl dIeidgHia 18 ANTUGTh R
HfAar At IuG BT, JEEd JG Gied (UgH) B MU IIieR redis
TG AL HA (AIIIHR) 8 JAREU/YHIBIh UG RI M8dias. AT 31U/
JAIRETYT 3SIeR Uehal Hdael +oig 3ifcd I1gle. sifuaedl Jreamrd! sifie e
HRIGITIT BIATGE BT go faqAdT METes, THD YMEEdd YIS HRIGIT ST
YIRS BresTasl Qo feaier vTetes.

Q. Jfpot:-
I 39 ot wrElE T sRTs ¥t wevg e g Sr) groargdt
AT ARG b T/ FRITT garear 3 Foiarad fUSRT vgeii™ AxIHae- TR
ST HOR ST A AT Tebod G I ML HOR BIAqUITT PIelel 9403
BIUR T8 WeRg AR fUSRT #ceRigds 3ol Praadl Yol ey qavd
STEE GURIT SR ST QU TG BISa.
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q0. USRI UGN AT BRI BRIl WIS ST A= X BRuATd Ad 3R~

3). Afa/gar qied (YgH) AT AT WS IAHHTY ST R W=

FHROITT A MR-

A RS GIECIGEICR
.

q. | v Ald (dgH), PV T UgH [T9THT, H315Y, Hds 3reger

.| wEm |fa (), Rrae v, Jas o

3. | IYH ACRIIId, HE RIS, I, s RER

Y. | ARAYDY FaTheh, HBRTE AR fdbT SER

y. | IuArE (), BV T UgH [GHIT, HATHY, Hds g

& | 98 YR IIIIA (YoT0), AR, G o Afad

IURTRT AT MTHR Bl WIS T SIHTY] e[ -
9) fIORT Ugd™ TIGaATHRIdT dooldes! ST fhad S0 g T a1 BT,
Q) TUSRT UG R 0T T GRUTIT SN HRIGATS IG5 M7 FIATST HRol,
3) TUSRT YgdH ACRRIAET A o1/ TARIER TS AegBUD] (STHe
qIR 91S) 94% FEGATT fAFINT BRI Frel g Araraed oy gt
e wor.

). YR ACIIIER, HERTE [, Hds D FIEAAAS] T ST

IRYFTERIY TISRT STee= a1y ARl TIa HRUITd Id 31Te-

3. . 9™ i ug
9. | AT AIITARI, HERTE T, HaIg e
2. | TTMUHIT FATHH, AERTE AR e NEESY)
3. | SudrE (R, IV T ugH [GHTT, HA1639, Hds GESS)
8. | SYAMRI (STHHua] [qum), 3169, H{ds GESS)
y. | Syl (e fqum), #3red, Jas NSS!
&. W&ng\‘l HW{ICUCN‘HU("j\\)'l("i),Sﬂﬂfh'lK"ﬁu,w NERS
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V. | e TR SURIHR AIIddT ESS

¢. | SUNEYT®, FehRT G- (AH), IYFRTS, Ha3 BERS

Q. | HEH® HHATSGS (fa<)), AFITH, g BERS

90. | WERIH AYH AIIIAT (YoT), IJRITHY, NSV EIECE]
5]

SURTRT AR STTHR BT TS IS HHTII B Tes-
o [aY . < bl C N [a} [N /.
9) fISRT gy Acdqed i fUSRT Udhed SURUNIESIT UM dala/STaRE
SILEIRRIERIEZUS
) IR UgdM Aaed-TasIdr 9y gaexdiies UTal TSRS 9% STR&T
HET . 9 I Tq& BRIUGA AR arcy HRU.
3) 9y TICNINIS UTH TS/ STARTIH HoR HALTA16! 2 ! Jadd1e Qul.

8) YR ARIITAR BRI AR TS/ TSRRATGN T S|
“AeIIaard faerd fFefiaed” wRom SRoarg IR (TS IR 9TS) 94%
HEYS ISIERIY FHAIGR 2T BRudmd siieedn fagid ardiar e ol

y) GV g JAFTTCT ATTITAT ATH I,

e M o1 7RSS IR www.maharashtra.gov.in JT HdhaReIeTaR
ST HRUYT JATHT G AT Hebellh 20390¢693§433¢09 T IATS. B 33
fSofics Wi Aefifhd B9 BIeudrd Ad L.

. . Digitally signed by Shrinivas Jagannath Shastri
S h rl n IVa S J a a n n ath DN: c=IN, o=Personal, title=2388,
pseudonym=ca8d31b3edf9920fda8c1d0f5f135a08db96d9d5160524548
32375d63a281822, p ‘0de=410210, st=Maharashtra,
. 02f1 'ab3a50d817c95¢f 1229cf0cbb03283b1
a St rl 75900630f81d2337, cn=Shrinivas Jagannath Shastri
Date: 2021.08.26 18:39:48 +05'30"
Btl'ﬂﬁl‘cr, HE RIS AT

1. ITSIUTS I Aferd

1. RG] AT g |l

1. SYHFAT I YT diera

| AT, F2Y/rSIH A I Wit Afed

AR q AT (Hege) AT, Ja5-32

e afd (), F ey, Ha$-33
qeT | @fear faam), #91ay, 49833
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¢
R
q0) g (Gafq), #3759, Ha8-32
q9) YT ARG, HERT I, 45
9Q) ARG I FATS D, HERT, AN (B ABTHS S
93) 4 AT 3T SYSNRYERT, ARIITHTY
%) SYMELD FEHRI AT (AH), Y] ARIIIA A BTG, a5
)
)
)
)

YT e (AT =I1), H3165Y, 4a5-32
JRYT (STETa) H376Y, 4a5-32

)
)

qy) Fd SRS Y] ARIITATY

q¢) AW (SWTIRETH/ ST AT HIs/ TR
qu) T fIHTT (@1-3) HATST Ha8-33

q¢) g T (B ugH-93
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TRREMS-9

AT [SUTRT=AT STORRITS 9% SToa= fiorT gegd=
g qd Yh TS ST Yegd SOgaear HRIRATET

STHTETRITE TG eveeeeeeeeeereeeeeeeeeenes IS | FRTRUTURT 155 FORTRTR

N BT BIRATATE . o, RIS U2 TR R ACRIIdT, HERTS, 193,
- ¢ \ N A \ o -_¢ « "
q9s, IRTIRATST AT, AdTol GHTY €, 1 IS, HI5-800 003 AT & "3RI
B IPE D3] 3ATe d I Held HeHiae ax 31 BId THeAT ATd ITRIMTDHRT
T TS T ot I A3 BIal. Jidrd

....................................................................................................... LICIIIS]
MY “SHhaR” T W DRI ATSAT 3T T G FeHiaw- gax 37 8l
THCART AT IRY, GG TAFAR G SR 9 qfede ABUR A FHId2]

P) TRIITITT AT oo, T TSRS fUSRT gegd=
ARIGIIT THSITATST e A, . TS o IYATST ShT

UERdY IUEE G UATd SRR UIEs HRUIN AT Blddl. IR e
RISEaN

BT e i RS AT URYUT 37 2T RIBRS ST 318,
B) teereeereerreerrenaeenes TCRITN o STATRTI T TG BT STTOT=T
STATRIATT THUT STHEATTDT oo o B, SieeE (SarEr I AYe
"SR U Ig DRI 3T 3Te). fUSRT geatii+ AeRIRiad Jdhed SHIRUIT]
R aE A A AN SHSGTSTau BRGNS AT TSEANIS] Siae

SR SIT0T 37Te2deh A gl STHR SI0gTed] d A A ST HRUATH] Faoxd
TUF SAR PIVATE] AT Il IRAT el YRIEIC Siex AT, 9avg

TSR HAITST ARBRT STAAIGA IR STogrEl Fdesd M fa e
155 G P T febaT WaRg Sl RIAR G T8 A9 ShaRI™ QU
I 3TS.

3) |aRg Soed IR Uead AoRIdge ThedTard! ShaR T Uiyl Sl IadhHd ol
TS HIIIATY JUERI IUATd AT $hed T8, SRINI Sbl YdDhd T a9 o
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BIUgTAT T WO QD e Td] SR AT I T/ AETHSRTHS

HROUIT BRI SHERTH FHTHRS 8165, A1 acdl ARG Jeled THT0] A,

3. CL 9 9 foAi®
9) | GRS TH | 029-32 | e v e
A | TIAY |03 [T e T
3) | RRIRAY | 2023-38 | D cooeeeececeeeeeeeeeee e, 2.
Q) | WA TH [ 2028-2Y | T cerieeeeeeeeeeeeeeeeeeens e
Q) | TTIT TY | R0 | D weveeeeeeeeeereeeereeeeeeeeeeeeenes T
&) |[FEIATY [ 20620 | Bt oo, Rcd
©) | ATAdTY [ 020 | T cereeeeeeeeeeeeeeeeeeeens e
¢) | JMBTTY | R0R¢-3R | Dt eeveeeeeeeeeeeeeeeeeeeeeenn T
Q) | TATTY | R03R-30 | D v, T
90) [GBTATY | 2030-39 [ Bt eoioeieeeeeeeeeeeeeeeeeeeeeenn, T

TRISTHATUN G0 YT UHUT SBT RFBH B ..o /- §IDI RTBIS3.

%) fUSRT egdiY ARG gE HRUMAT SheRIATRNT 33D NS/ Sl UeThRIA]

HIRT 3 1 WIS SHHTI AR,

q9)  ShaRTEl MIST dSR HTCAMIR Fax YhUTh Rl AMd3gdh JFFUN TR
A IOATST (3TTa2d AFeATH) FETD YT ARIITATI HGd RS,

) USRI uegdiv AUEaY UG cUTIIST AT ST SISl Shl, SUSHI
ST RATY AT, SUSHIT o ATl 3BT IE BRI s T BIvda!
IHAT WRUTS IMRAAD G (o] SR ATET,

3) OPaRINY UeRg USRI Uead HoRGIE & e IMAT A1 ARG SR
I T IS0 gSieiel Aciiaes ax1aa™ iedr RaaR I1 dedl
TS A= Fr=adT g ard).

¥) fUSRT UegdH AcGdegs Udhcd QUITT MAST OB ShaRM! wad T
fIS=Im™e AEqET BRU 8T RS [ees. Gl ALDR TAA Godl
STSRIAMER ARERT &% 94, 99 $odiy ATd] Shl € BRI Isd. ol
SHARTE STHEH SHI (TS 38 TR BIVRIS! TR BRUE! Hell SuaTd Ag
.

q)  fISRT gegde AcIdadd HRUMAT SheRM, AT fUS=ITEaR &M HROM=AT

HTHIRTE HTHIR BIASITId fhH Ta-Tae BHT a1 3Te] HNvgTd A% 13,
IS 9¢ UapT 93
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&)

)

90)

99)

Q)

1?)

%)

1Y)

98)

ShaRT Wi T Il IR REfded] TIbgT UoRT Tehedray
ISP AfdTT SThe T $ax YTHIIART A1E 30T §8-hRS B 105.

ShaRT Thedrd TRERTT JHRIGRRRNIAT BIETE! THRT A BRIGH B
T, T STARN Thedr=gl JRIEd ae FHAI B8, 3 $ed SITed Ha)
fUSIRT gegaT 3P IE BRI I563.

SHERT AR ST ..., 1. HY. STAAATT ST SR §x8x 8 BRI
.............. fhar a1 deuid zmas i oxe Qa1 sy fioRT Udheq
BTG AR T2 Tes.

.................... BT Ul deiedl AREl dro fafdd eumHmr e
TAIIATI JIATh dodldes! FfId Bobedl MQMIHTY Aldha! SR Aol
SIIGENCAN )

TR ARIATIATAIS] 3T ® S &) AT Iol, RIS D! ATIR HRUYTATS!
0T Boiear WU TSAMR dighe! MBI HRUINR] MHTac axar
(Sluice Gate) FEUN, AR FITBI5D WU DRI, §. WY SFEERT
ShaRTA! BT, THY bl AT HHAN ATAAS! 21 FEDhH, Wl T8
TR SATST T FaR BIVITa! ANMARID BT HRUATI TEEGRI SHERII!
NEGEIEIGIERZIE]S

STels SeIT HledT-aR et Shar™ Wl Aie=Ired 3T Scdla- Jo Hod
Tt

JHIIRG™ [UoR] AIHaET SR aqRoaTd VIR Acdre, Ag g
AIHaYT HRAAT I T Su-/gotre) Aifed, VY § ASI@re 3. araRvaTd
g T,

fioRT acdadaEey dadd d3cdl GoIuSTl Sad<dT AT, daeH,
AP g ARG S+ JATSIAT Alal [A8id Aigdsid SaudNd AT
AT A 3EaATeS A fed eI YR AIITATT BIITHAT 7 el
ATER BRI

TheIIRG fUoRT Acde ™ HRAA T dd Theqreay NTaReds ded 3qul g
AT aTIR BT AR TS

ThIIRB USRI ARIAGLT BRI Aot ol dedlde! qUrg- ATt
AiGdg! SqUl IMTeTd IMele. TR Ul U R A8l Arel Gerd
Th IR BT 0l §EHRB e lcs.

ey fioRT ugd=ar Udhoudles SheRAT ol AR UhSua] i
MNBETH TTAd SR DIVATE] G Faxg TheuKiles A YhSudrdl JH

U3 9¢ Ul 98

91



237

3R 10T i AeRafd-2098/9.55. R¢/TgH-93

Q)

<)

1)

20)

29)

R)

3)

)

24

I WA T . Tl Ale dRIde] HBRD AT AHITAI DS
CINEIE

HeXg SHITEl HASTATGU BRAM ARIIIA [AHRITA Ferd ATBI=IT1
JBTdw! fachedT fFaare ure HR1d.

Hex TUoRT ygd=ar gdeural ITINT Haxd HIUTSARIS], FRIAGHATAIS!
T ARG ATITATST BRIAT ATRTATT SR BIVTITS! BRI B 1.
PHITITE] HRUMHS ARG [UORT YGIAT THUII S YTogTdl Uide! BHl 3R
ST ST d9d 9 <l PR ARG AT/ ATIARI
A/ fUSRT JehedTd JTHaT ST 39T ATH SIHEGR TEUIR 18], TS
DIUE! JHAT AT SHTCIR LS DIVRITS! JHAT HRUTS AL J&d a6
TR 2RI g AT AUTR TS

Hexg fUoRT gl Ydheuriles SRR ol aruRugre] 8dh ™Icodl
HIVITE] FeRITF < A0 GTIRUATH FRre e TJ fdhan geheuriies fUuarear
UIUYTGR HIUTE! YHRAT Ul IR Blge 3™ g B 1. [Go=urdiiess
U] WU AR J(E1e) ATe] WaRGR! ShaRM Bhl. T9d 3o’ acd
AUTEUITATST T AU STugT ATl

AT HISH ] SiTe3, FaRg STARMAM fBAR, $Uvl, qisar g $av ATHHI
I BRI JHAT B 1. GG STARMITI BIVKIE! JHAM I ABID
YT ARIIIH, fhaT Her MBI SRfdedT JHT0 IMAAThS JhAT
RUTS HRTe! SIS,

Hex TUSRT Ugdi<dl ThedTkiies ALdT Sl AT YUY 93], vefl it g
a1 RIPR &6 T, 3 HH ATd] AXD ST IR ShaR Fawd! SIaaR
RT8Ies T BRI YR ST 881 AT I PRICINIR BRATs BRI s .
FifaeT gR& fUSRT gdi=ar Yohed Haedriar Tdhediles Al Jol fhar
AN ST g MlAQaRE™ e JHAM 3oy WA hlocdal ThRa
REINEIIECINEISIIININGIN

ShaRM USRI Ugdiedl A Hagd Ydbourd Jha 8% Td WUE
el gl 991 IARIGUITT Arar. q8d FYUl Thourd dodlde! JRe
JTSIT HRU §YTHRG JMales. a0 UHIIHEY HRING Id HIHATR, GHART i
R fomm e

SHERT YheUdies AISAGATIGL ] BSaR] G98] HABID Y]
ARSI, UTS3Teh SN AT BT AT fAfgd Ju=Td qraard!.
SR A8 Ul Aifed! MEiRT SIaEdid 7 Hex Hed HIRAMI JE
HRUATT UZe3. AT BT AT JHA SHAR Wl SAER B 1.
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20)
2¢)

R)

39)

39

3)

33)

3%)

fISRT Ig<i=aT Yeheurmed I IUANT Hhak] J1 AIED IS HRUATT ATl
TRId BIVATE] THRET JHIIQ3NR AISATd] a8 HRUATT IS . el
SYAN hdd HH/HIETE G TheUTed B HRUN IR i qrEgd o]
RTAR G fGHRITET IR Bge HRMET. $AR BRUMATST HRAT VR TR,
SR T G10R HRUGN AT Il AU SEEaR] ShURSIE! eie. A
JIEgHIATST ATIRUATT JUIM=AT IS Fardl argd Bl AR ARl SR 37211
dIc gIEDIge PIVIATE! THRTT YL 8lo foifdd srar fargrl sireard
Il YU SR Fedl SHURGI] TETs d 2T A3 B T JhAT
ERCIECIEACEIECINN NG [

IS T dT9R HRUINT T JTs 3N,

R fUSRT Ugd=dl Yheurdl 3R HFTE] ST B! SR TETIGE
THAN WRUTS VN I SEESR FUR AR Il TEEERT 9 JHAM
RS STEEER] SheRTAl 8IS,

Hex fUSRT U=l YheuTdIe! STBeraTdl Sl ¥ 3fera frdT HIvrg! /i
Y ARYINGH 30 ((1¥) a9 TPhaarl 3Ry o feren SAdrenReRedn qrmof
HRUYT 33! AT T I, 3721 AR Bl AHdTdh! WU tR] S5 9 TaR
FSTaRS G TREWUTGA 0% TSI TS AHRUATT IS,

SR IFHH ST AREYRT go (A13) faTd WO 9 HedTd DIVE! BROT 7
Qo &R Yheurdl Sl QUATH! Gad AT HYCT AHT Shl IE FHUUIAT
ASer. AT GRE AT IGhH ST HRUATT IS 3.

SRS FATGaThg [SaIE@R SRIUATT 3T Ad] Tal gal §a
BHRUYT 3T IR AERG SDT IE BRI IS .

YT ST FfdSIaREGN M@BURT Braal g Fid $%4 [GaT O
fehar die FMTISTER® THUATT 3T IR FaRE Sbl Bl RE HRUIN IS .

fISRT UG=AT HeheuTd ARIEIST Haee HRUII A1) 16! a) &g Sdbl & IE
BT IS 3.

fUSRT UG UHUd STSEHATdl Sl IqhH AN Gl g 8l /o7

[a ey

HRUGTT 3] ATe! hdl aR TG hSedl BIvTal cial MiAgTaREBIhgT Wi
ST fhdT Jediydl ST HY eI SRITAT SR3edl Y Id] qavg
T Ul S o PIVATE! IR IR DRI A f5esrar sperar
QTS RRT SUYTE] B IR 3178 AN IR HIUIE] Jh¥T AT
SRICAT 3RMYBR FAd BHSS JHdr FideeReragT FaHivE ags
HRUATT U50h. ARG XD H ANV ToqH YU RIS DIURITE] SR b H ARUIATH
SHIGRT HYR Hed AT UG SN FAR SURIGISTHE 1T 7 el
HENE YIDHH ST HEYAT! AhdTdh! FU[A agch BRUAT U3

TS 9¢ UapT g,
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3Y)

38)

309)

3¢)

3X)

SPheRT fUSRT Feadd= AT TehouTd qre 0T 3T ATl
POHI] PRRATIING 31T T I U 7 hed Shl IE HRUIN AT
GRETT ST IdhH ST HRUYT IS 3.

MaeTaRS T MfacHed Qer dae! Al B! guft Wict ¥qedrd
TS AT HEGRE HRIX IE D+ A/ YRE XFHH ST HRUIT U S.
HENE JGRMARIS 9 T Bldle, AR ISl fhdl T 391 digde dl
S FEE ASRIRIG Yol G fdhal WG 85e3, 3N BIVATS! TR
o, 59 fbar IS qgrel ¥avg STaRMN Tlg T fhdl STerrme groft
TR Bl563 3T DIVE] Hod AT M 6 Y. T AT AT FHd JAER
T IMHTAT el A Gage el TR ANGMIgaR qiIRuATd g
ATEY. AT Ah¥ MER fdhdT Hagid el ST o 2RI YA SrTdie. a9
AT AR Y] AT AT g uRaT euf 32 31Te.
AMEATE STSRRITER Yol 61 g PR Gl A 2AMATH% braii~aed
IS g BRI BIUTRT BTH ST ST HIT AT BRI I HERE Sl
Hdgdl HYECT ST BHTST TRI AT ShaRTT faR1g ISR TR,

ShARTH Wexg o] RIAR HdeIFR I HSHI PIVATE! argiadrg o
ST ATl FEfAi=n gerfesd 2 FoRrgarR fafed gedia gar |t
(IgH) T AU 315! THF AT, {3l (ACRIIIA) TS JRET0]/JATI A 1
3151 SIS DHRAT AT .

aRIe ST 3T AT i1 HY/ 1] DlIdoigded araed g 1 Hfdameies el g

31T HAT / MBI 4T IR .

HERTSE AT AILIISIUS AT T AL v, , TR

ARG, HERTSE T, s Ii1 Fel Hod AYedT hrieared] Brah! qoac 3
/ST JTBRT o , 9E® JYH ARIIIErd (1)
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HNRATH] ] HUR/TUR
CEHNECIRSIEN eI SrfdrTt
A= B e HETIDh SR Ao
T e (GLE G
qrefeR
Q) T 2. e, RSIEAR
15551 R
o I 15T U UUURURRR e
1551 R
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USE OF CHEMICALS IN AQUACULTURE

Inorganic Fertilizers
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Annexure-VI

Chemical

Purpose

Dose (Kg/ha)

Remark

Nitrogen:

Urea (H2NCONH,)
(Kg/ha)

Ammonium sulphate
((NH4)2S04)

Sodium nitrate (NaNQ3),
potassium nitrate (KNOs)
and calcium nitrate
(Ca(NOs),)

Fertilization

150-300

300-600

20-30

Applied alternately
with organic manure
at 15-d interval

Phosphorus:

Triple superphosphate

Single super phosphates

Mono and di ammonium
phosphates

Phosphoric acid

Fertilization

50-150

150-400

5-10

5-10

Applied alternately
with organic manure
at 15-d interval

Other:

Potassium chloride or
muriate of potash (KCl)

Sodium silicate (NaxSiO3)

Fertilizer enhancers
(e.g., Humate,
Nutrisphere-N)

Fertilization

1-2

1-4 weeks interval

1-5

2 weeks interval

10-100

1 Month interval

Soil and Water treatment

Chemical

Purpose

Dose

Remark

Liming material:

Agricultural limestone
(pulverized CaCO3)

Burnt lime (CaO or
Ca0-MgO)

Hydrated lime (Ca(OH)2
or Ca(OH),:Mg(0OH)>)

Correcting pH

380-1690

270-1130

Dose depend on the
pH of soil and water

340-1610

Oxidants:

Potassium
permanganate (KMnQa)

2-8 ppm/ha
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Hydrogen peroxide
(H202) or calcium
peroxide (Ca0y)

Calcium hypochlorite
(Ca(0OcCl)2)

Sodium, potassium, or

controlling
phytoplankton,
killing disease
organisms, or
oxidizing bottom
soils

Upto 100 kg/ha

30 ppm before
stocking
0.1 ppm if animals

Hypochlorite can
form carcinogenic
compounds
trihalomethanes
(THMs) and
chlorinated
hydrocarbons
during oxidation

gypsum (CaS04-2H20)

Soil reformers:

calcium nitrate (NaNOs, 5-10 ppm of organic matter.
KNOs3, or Ca(NO3),)

Coagulants:

Aluminumsulfate or 15-40 ppm Applied before
alum (Al2(S04)3-18H20) manuring

Ferric chloride (FeCl3) Reduces turbidity 15-40 ppm

Calcium sulfate or 250-500 ppm

Sulfurbacter

Reduces soil pH

75-120 kg/ha

Health stone/zeolite

Reactivates
soil/promotes
algal growth/
absorbs fouling

250-1000 kg/ha
250-1000 kg/ha

Applied in wet soil
and sun dried 2-3 d
Dose depends on
soil

materials
Algicides and herbicides

Chemical Purpose Dose Remark
Copper sulfate (CuSO4-2H,0) 0.5-2 ppm
Chelated copper compounds 0.2-1 ppm

To reduce the Used as Algicides
Simazine (C7H12CINs; 1,3,5- abundance of 0.25-1 ppm
triazine herbicide) nuisance
Potassium ricinoleate aquatic plants 0.25-1 ppm
(KC18H3403) and
2,4-D phytoplankton 5-10 kg/ha Emergent weeds
Diuron (3-(3,4-dichlorophenyl)- 10-15 kg/ha Submerged weeds
1,1-dimethylurea)
Ammonia 1-2% aqg. Soln. Floating weeds
Paraquat (N,N'-dimethyl-4,4'- 0.2 kg/ha Floating weeds
bipyridinium dichloride)
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Piscicides
Chemical Purpose Dose Remark
Teaseed cake (10 -15 % 75-100 ppm
saponin)
Mahua oil cake (4 -6 % To kill unwanted 200-250 ppm
saponin) fishes and other
Derris root powder ( 5% aquatic animals 5-10 ppm
Rotenone)
Calcium hydroxide + 10 ppm Appliedin1: 4
Ammonium sulfate ratio
Bleaching powder 150-250 Kg/ha

Not advisable High residual
toxicity
Chlorinated hydrocarbons
Ammonium fertilizer 0.01 kg of urea/
m3
Disinfectants
Chemical Purpose Dose Remark

Bleaching powder/Bleach
liquor

Quaternary ammonium

Disinfection | 25-30 ppm

Toxicity lasts 7-8 d

1 (soft water) — 4
(hard water) ppm

Non-corosive,
inactivated by normal
soaps

lodine 1-2 ppm Toxic (Elemental I)

Ozone 3 ppm Degrade rapidly

Formalin 15-25 ppm Half-life is about 2-3
days (longer in non-
aerated water)

Potassium permanganate 1-5 ppm -

(KMnOa)

Chemotherapeutants
Chemical Purpose Remark

Antibacterial agents:

Nitrofurans (Furazolidone)

Antibacterial and anti

Treatment through feed

protozoal

Macrolides

Gram positive bacteria

Erythromycin the only
macrolide used in fish farming
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Phenicols (Chloramphenicol,
thiamphenicol and
florphenicol)

Antibacterial (Broad
spectrum antibiotic)

Banned in Aquaculture

4- Quinolones

Antibacterial (Broad
spectrum antibiotic)

Quinolones inhibit the
bacterial enzyme DNA-gyrase
which results in breaks in the
DNA

Sulphonamides
(Trimethoprim and
ormetoprim)

Antibacterial (Broad
spectrum antibiotic)

Immersion feasible as
absorbed through gills

Tetracyclines (Oxytetracyclin
and chlorotetracycline)

Antibacterial (Broad
spectrum antibiotic)

OTC cheaper than other
antibacterial agents

Other than Antibacterial
agents:

Acriflavine

Antibacterial and for
external protozoan

Mixture of euflavine and
proflavine

Copper compounds
(Aquatrine)

External protozoan and
filamentous bacterial
disease in shrimps

Induce molting in shrimps by
reducing cuticular fouling by
filamentous bacteria

Dimetridazole/metronidazole

Antiprotozoal

Favored more strongly by
aquarium trade

Formalin

Antifungal and
ectoparasites

Global use. Most often in
hatchery systems.

Malachite green

Antiprotozoal and
antifungal

Principally used in hatcheries

Methylene blue

Antifungal and
antiprotozoal

Ivermectin Ectoparasites -

Potassium permanganate Antifungal -

(KMnOa)

Trifluralin (Treflan) Antifungal Used in hatcheries

Malathion/Dichlorvos
(Nuvan)

Ectoparasites
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ANNEXURE- VII

Chemical

Purpose

Dose (Kg/ha)

Remark

Nitrogen:

Urea (H2NCONH,)
(Kg/ha)

Ammonium sulphate
((NH4)2S04)

Sodium nitrate (NaNQ3),
potassium nitrate (KNOs)
and calcium nitrate
(Ca(NOs),)

Fertilization

150-300

300-600

20-30

Applied alternately
with organic manure
at 15-d interval

Phosphorus:

Triple superphosphate

Single super phosphates

Mono and di ammonium
phosphates

Phosphoric acid

Fertilization

50-150

150-400

5-10

5-10

Applied alternately
with organic manure
at 15-d interval

Other:

Potassium chloride or
muriate of potash (KCl)

Sodium silicate (NaxSiO3)

Fertilizer enhancers
(e.g., Humate,
Nutrisphere-N)

Fertilization

1-2

1-4 weeks interval

1-5

2 weeks interval

10-100

1 Month interval

Soil and Water treatment

Chemical

Purpose

Dose

Remark

Liming material:

Agricultural limestone
(pulverized CaCO3)

Burnt lime (CaO or
Ca0-MgO)

Hydrated lime (Ca(OH)2
or Ca(OH),:Mg(0OH)>)

Correcting pH

380-1690

270-1130

Dose depend on the
pH of soil and water

340-1610

Oxidants:

Potassium
permanganate (KMnQa)

2-8 ppm/ha

104



250

Hydrogen peroxide
(H202) or calcium
peroxide (Ca0y)

Calcium hypochlorite
(Ca(0OcCl)2)

Sodium, potassium, or

controlling
phytoplankton,
killing disease
organisms, or
oxidizing bottom
soils

Upto 100 kg/ha

30 ppm before
stocking
0.1 ppm if animals

Hypochlorite can
form carcinogenic
compounds
trihalomethanes
(THMs) and
chlorinated
hydrocarbons
during oxidation

gypsum (CaS04-2H20)

Soil reformers:

calcium nitrate (NaNOs, 5-10 ppm of organic matter.
KNOs3, or Ca(NO3),)

Coagulants:

Aluminumsulfate or 15-40 ppm Applied before
alum (Al2(S04)3-18H20) manuring

Ferric chloride (FeCl3) Reduces turbidity 15-40 ppm

Calcium sulfate or 250-500 ppm

Sulfurbacter

Reduces soil pH

75-120 kg/ha

Health stone/zeolite

Reactivates
soil/promotes
algal growth/
absorbs fouling

250-1000 kg/ha
250-1000 kg/ha

Applied in wet soil
and sun dried 2-3 d
Dose depends on
soil

materials
Algicides and herbicides

Chemical Purpose Dose Remark
Copper sulfate (CuSO4-2H,0) 0.5-2 ppm
Chelated copper compounds 0.2-1 ppm

To reduce the Used as Algicides
Simazine (C7H12CINs; 1,3,5- abundance of 0.25-1 ppm
triazine herbicide) nuisance
Potassium ricinoleate aquatic plants 0.25-1 ppm
(KC18H3403) and
2,4-D phytoplankton 5-10 kg/ha Emergent weeds
Diuron (3-(3,4-dichlorophenyl)- 10-15 kg/ha Submerged weeds
1,1-dimethylurea)
Ammonia 1-2% aqg. Soln. Floating weeds
Paraquat (N,N'-dimethyl-4,4'- 0.2 kg/ha Floating weeds
bipyridinium dichloride)
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Chemical

Purpose

Dose Remark

Teaseed cake (10 -15 %
saponin)

Mahua oil cake (4 -6 %
saponin)

Derris root powder ( 5%
Rotenone)

Calcium hydroxide +
Ammonium sulfate

To kill unwanted
fishes and other
aquatic animals

75- 100 ppm

200-250 ppm

5-10 ppm

10 ppm Appliedin1: 4

Bleaching powder

ratio

150-250 Kg/ha

Not advisable High residual
toxicity
Chlorinated hydrocarbons
Ammonium fertilizer 0.01 kg of urea/
m3
Disinfectants
Chemical Purpose Dose Remark

Bleaching powder/Bleach
liquor

Quaternary ammonium

Disinfection | 25-30 ppm

Toxicity lasts 7-8 d

1 (soft water) — 4
(hard water) ppm

Non-corosive,
inactivated by normal
soaps

lodine 1-2 ppm Toxic (Elemental I)

Ozone 3 ppm Degrade rapidly

Formalin 15-25 ppm Half-life is about 2-3
days (longer in non-
aerated water)

Potassium permanganate 1-5 ppm -

(KMnOa)

Chemotherapeutants
Chemical Purpose Remark

Antibacterial agents:

Nitrofurans (Furazolidone)

Antibacterial and anti
protozoal

Treatment through feed

Macrolides

Gram positive bacteria

Erythromycin the only

macrolide used in fish farming
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Phenicols (Chloramphenicol,
thiamphenicol and
florphenicol)

Antibacterial (Broad
spectrum antibiotic)

Banned in Aquaculture

4- Quinolones

Antibacterial (Broad
spectrum antibiotic)

Quinolones inhibit the
bacterial enzyme DNA-gyrase
which results in breaks in the
DNA

Sulphonamides
(Trimethoprim and
ormetoprim)

Antibacterial (Broad
spectrum antibiotic)

Immersion feasible as
absorbed through gills

Tetracyclines (Oxytetracyclin
and chlorotetracycline)

Antibacterial (Broad
spectrum antibiotic)

OTC cheaper than other
antibacterial agents

Other than Antibacterial
agents:

Acriflavine

Antibacterial and for
external protozoan

Mixture of euflavine and
proflavine

Copper compounds
(Aquatrine)

External protozoan and
filamentous bacterial
disease in shrimps

Induce molting in shrimps by
reducing cuticular fouling by
filamentous bacteria

Dimetridazole/metronidazole

Antiprotozoal

Favored more strongly by
aquarium trade

Formalin

Antifungal and
ectoparasites

Global use. Most often in
hatchery systems.

Malachite green

Antiprotozoal and
antifungal

Principally used in hatcheries

Methylene blue

Antifungal and
antiprotozoal

Ivermectin Ectoparasites -

Potassium permanganate Antifungal -

(KMnOa)

Trifluralin (Treflan) Antifungal Used in hatcheries

Malathion/Dichlorvos
(Nuvan)

Ectoparasites
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