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: _ NM/307/201
BDPPS - ' y\\_/\)

IN THE HIGH COURT OF JUDICATURE AT BOMBAY e
ORDINARY ORIGINAL CIVIL JURISDICITON S

NOTICE OF MOTION NO.307 OF 2016 ”\\\))
IN g
PUBLIC INTEREST LITIGATION NO.87 /orujzdgf \j
Mumbai Metropolitan Region Qﬁ j/j}
Development Authority ... plieant
In the matter between \/r/’
Bombay Environment Action Group (,m\ \
and Another &, Q’%\ ....Petitioners.

V/s &
SNV |
State of Maharashtra and Othets. .... Respondents.

Mr. Saket Mon afw, Mr. Subit Chakrabarti i/b Vidhi Partners for
applicant in Ngt f Motion No. 307 of 2016 in PIL No.87 of 2016.

oz\S e ai, Senior Counsel a/w Ms. Shreya Parikh for the

Petlt \f\; IL No.87 of 2006.
% antharia, AGP for Respondent/State in PIL No.87 of 2006.
<’N

e STrupti Puranik for Respondent/BMC.

r /’) L /K/[s. Sharmila Deshmukh for CRZ.
N s
SO .

‘CORAM: V. M. KANADE &
MS. NUTAN D. SARDESSAI JJ.

DATE:  28% November, 2016

w

:;:: Uploaded on - 30/11/2016 ;1 Downloaded onl - 30/11/2016 18:40:40 :::
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NM/307/2016,

P.C.:-

P.C.:- | | ¢

1.  This Notice of Motion is taken out by the Applicant fo@;g

out construction of the proposed Mumbai Trans Har
proposed 22 km freeway grade road bridge conn qtlng d city
of Mumbai with Navi Mumbai).

2. The learned Counsel appearin?@alf of the Applicant
1

submits that Applicant has obtained- e from all the concerned

authorities. He submitted §a§> gét— Y
. : £

Government of India has\granted ‘approval on 22/01/2016 and CRZ

Environment and Forest,

clearance has been grant on 25/01/2016. Applicant has given an
undertaking in par s 12 and 27 of the affidavit in support of the

Notice of Motm& e said undertaking is accepted. Applicant shall

comply mthé\x cg;n itions which are imposed in the said letters of

are satisfied that the said project is public utility project and

sanc%;\:; y both the authorities.

©

\) 4.  Notice of Motion is accordingly allowed in terms of prayer clause

\’A@grant leave in terms of prayer clause (a) of the Notice of Motion

bject to conditions imposed by both the authorities.

(a) and disposed of.

(MS. NUTAN D. SARDESSAIL, }. ) : (V.M. KANADE, J.)

W

:i: Uploaded on - 30/11/2016 ) i Downloaded on - 30/11/2016 18:40:40 :::
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-+ General Consultant for Mumbai Trans Harbour Link Project

Ref No: MTHUGC/MMRDALTENV- [/ /5 F 12020 15 January 2020

To,

The Chief Engineer

Engineering Division

Mumbai Metropolitan Regional Development Authority (MMRDA)
2" Floor, New MMRDA Building,

Plot No R-06 & R-12, ‘E’ Block

Bandra Kurla Complex, Bandra (E),

Mumbai, Maharashtra, India 400051

Sub: General Consultancy services for Mumbai Trans Harbour Link (MTHL) project -
Uploading of CRZ and MCZMA compliance on MMRDA website

Dear Sir,

We are hereby submitiing the updated version of the CRZ and MGZMA checklist atong with their
compliance.

This may please be uploaded on your Website which will be reflected in the six-monthly progress
report to be submitted to Regional Office Nagpur.

- Thanking you,

Yours faithfully,

ZW" ’5—74~ma7'2.0.1¢

Dr. S H Robin Sham, CBE

(BSc, PhD, DIC, FCGI, FRSA, CEng, FICE, FiStructE, FHKIE)
The Engineer -

General Consultant (MTHL)

Enci: As ahove

CC: Superintendent Engineer - MMRDA - Mr. Sakhalkar
Executive Engineer ~ MMRDA - Mr. Bhisikar
Executive Engineer — MMRDA — Mr. Vishal Jambhale:

U

Prajest Office: 6th Floor, Block-l, MMRDA Ofd Building, Bandm-Kuria Complex, Bardra (B, Mumbai 400 051,
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MUMBAI TRANS HABOUR LINK
- CRZ MOEF CHECKLIST

The project propenent preseated the EME with the detafls as nnder sl
[ 4 [Environmental Monitoring- Air Act, Water Act, Noise levels: ~ Air | Comnplied.
1 (X1) | Moise Water-Marine and Land Solid waste Heology and Ecosystem | Air Act, Water Act, Moise levels: - Alr Noise Water-Marine and Lond Solid waste Eeology und
1 | Fishing ete, - Quarterly during Construction Phase, Beosystern Fishing ete. are being regularly monitored on quarterly basis.
Conmplied.
Mang Cell of Mat hira State Forest Department is entrusted with the job of Compensatory
q plantation sver 200 Ho areas. Rs, 5.05 coores has been deposiled with the Mangrove and Marine
: — e . Biodiversity Foundation for the purpose, The Mangrove Cell has planned wo carry pul the necessary
2 XD E‘?R}iex:::g[}:mknt:hmmlion Flari Mangtove: < With the help of compensatory plantation in an arca of 223 Ha plus maintenance for 7 year as informed by them vide
2 P | thair letter dated 27-07-2018, Mangroves Cell has eompleted plantation on 105 Ha in degraded land
in different locations of Palghar and Mumbai Suburban Districts. Balance 118 Ha Mangrove
Plantation will be done in identified areas in Palghar district.
Comnplied.
MMRDA las appointed BNHS for Tnpl ion of Flamingos and Birds mitigation measures &
4 hirds monitoring program and Mudtflat restoration for the MTHL project and this assignment will he
3 X1y | Implementation of the suggestions given by BNHE: - In execuled & menilored through Manprove Foundation Mumbai, A tipnitite agreement between
3 accordance witl their report MMRDA, BMIS and Mangroves Foundation has been signed.  Accordingly, MMRDA has
depnsited Ks. 31.92 crore with the Mangrove and Marine Biodiversity Foundation Tor disbursement
e BNIS on the basis of deliverable activities, A project Implementalion Committes {PIC) is also
s husoei constituied which vill moniter the progress,
4 Complied.
4 (XI) | Moise bariers: - Along 4.5 % 2 = 9 lom stretch abutting mudflats MMRDA has made provisions for installation of 3 m height (4.5 x 2 = 9 lon seeteh abuiling
4 | where flamingos gather mudflats where flamingos gather) an both side of the Sea link passing thoough CRZ 1 (mudflat &
i il CRZ. 1V area, el
4 ?\-ﬁl.igulli:}n of marine waler pallution coused due o the surroun Cormplisd
(X mdus}’ i ?"d Se_w;.'ge fmm_ Urh:lm Bodicerhypredijt Fundiy 0T Mumbai has besn engaged to carcy out water pollution study & designing of Effluent Treatment |
5 and Clapacity Building for Enabling Plant in Mahul Creok, A, P gy iy it to TIT towards the . The final
3 | Effluent Treatment: - Identifving sources, treatability report, A A o s umi.mun g ‘,5' B PP LR _m it _smm‘ e
implementation of restoration and ETP report is nwaited, Rased on the report, the mitigation measures would he implemented. ——
Contriburion 10 Mangroves fund, an initiative by Gove. of s et e R T h
Maharashtra for Canservation and Protection-of Maogrovesin -~
4 | Coastal areas by depositing Seed Money. This can be used for Comyplied
& X5 Sul?ey & l‘_'lemamallmfl (?f I‘Tlntlﬁed are..as‘ Puichase of vehicles and Mangrove Marine Biodiversity and Conservation Foundation, Mumbai (Mangroves Foundalion) is
g | equipment's for anti-Encroachment drives, etc.: - In accordance A AR AR Bive it ok it of Rs B5.31 Cr. has heen depasit o with 1l
with their report this money will be deposited with GOM for g AR U SR S ERIRS SR B e s
restoration, conservation and Prolection of imangroves in coastal
B e e e
7 10 Spill Mitigalion Plan: - State of the air Ol Spillags mitigation | Cowplied.




Cowpensaling affected Hsher folk community wellare, ete,

(A} | equipment, elc. ['The provision for the same has been incorporated in the contracts for all thrce packnges. Regular ] 20
7 monitoring in this regard is being canded out as a part of their environmental moniroring plans.
Habital quality assessment and manitoring lied |
4 | = Surveillance management ancl monitoring team for migratory Co}up.ie i . G : 5 =
(X1 | birds, mariae fars, tarbidity in sea floor, etc. BINHS hos I)u::ln appointed for the purpose n:'ld itis IIlL,l‘IJdI.:lJ in :t:e assipument r:fcrrcd at Sr. No. 3
a + Copus fnd foraaflat sestvtation prosrms s Gl vi above amounting Rs. 3192 Cr. has been deg d with the Manpr and Marine Biodiversity
8 X ; FARY PLOBRT = 1 HIFIL P . Foundation for Exccution, monitoring and dishursement to BNHS on the basis of deliverable
detailed habital quality monitoring of mudflats, migeatory birds, B
: 5 5 activilics,
marine flora and faunn and sueveillance study : s
4 Complied, ' ]
X1 Appaintment ol Rird Monitor and his asaistent till Restoration of | BMHS has been appointed for the purpose and it is included in the assipoment referred at Sr. No. 3
9 )] Bascline data: - Monthly monitoring during CP and S=zasonal above amounting Rs. 3192 Cr. has been deposited with the Mangrove and Marine Bindiversity
i) manitoring diring OF Foundalion for Restoration of Baseline data and Seasons]l monitordng daring OF to BNHS on the
e basis of deliverahle aclivities, - o
1 e e e e
e i " ¢ i : Complied,
(X1) | DMP, Firelighting, Risk Analysis: - Necessary equipment, Quick i i i g T z T =
in 1o | Response Vehicies eic. for implementation of the detailed DMP | Tlllc provision for the saime has been made in all the 3 packages and regular monitwring and mock
drilis are taking place.
;} Sustainable development Jocluding establishing Nature Complied,
11 XD Interpretation Centre: - Establishing o centre for training and Au amount of Rs. 1) crores have been paid to Mangroves & Marine Blodiversity Foundation of
11 | workshops al schools and & level Maharashira wwards establishing Marine Nature [nterpretation Centre at Airoli, Mumbai.
I:I Safoly and Security: - IUincludes setiing up safety measures and Complied.
12 (A1) seeurily measurey ineluding telecommunication systems, safety Regular monitoring and implementation in this regard is being cartied out as a part of our Safety and
12 | houts, wireless communications etc. Securily programine,
R -
1 (X1) | Energy conservation: - To use LED, Solar lamps on the bridge, Necessary provisions towards the use of LED, Solar lamps oo the bridge would be cansidered along
13 |ROW'setc. with package 1V for ITS.
: Landscaping-Plantation of trees, Howering plants ete.: - Along the Gomplisd, -
14 i , H.Sr f&ﬂng_..u AT ,.nr: ' B - " ‘The provisions for Landscaping-Plantation of trees, flowering planty ete.: - Along the entire bridge
j4 [t hndge AUBNIG alignment has been made by MMRIA.
Complied. -
The Compensatiot Policy in respect of project affectsd fshier [ulks has boen formulated. Necessary |
survey for identifying the alfected fishermen is in progress and the Fishemman Compensalion
4 Committee has been constituted by MMRDA o ensuee distursement o PAPs through Fishery
Compensation and Capacity Building of Fisher folks due (o Depututent. The process for the same is ongoing and till end of June 2018, Fisheries Departinent
15 (XI) Temporary and Permanent Loss of Fishing ground: « has epproved 1163 fisher folk ( fanilies) from Munbai side fishermen villages and 1399 fisher
15

Toli{familics) from Navi Mumbai side fisherman villazes, Till so far an amount of Rs. 22,18 Cr plus
| Rs.27.65 Cr has been deposited with Fisheries Depariment for disbursement to the 2371 eligible
PAPs

Tili date, about 23,786 fshermen were surveyed and more than 5520 families were identified as
eligible for comy jon

2
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slated by the MCZMA in their
letter No, CRZ 2015/CR236/TC 4 daled 26™ November 2015 shiall

All the tenms and couditions slip

16 A be steiclly complicd wilk, Noted and shall be complied,
All the terms and conditions a5 mentioned in the carlier CRZ .
17 A (I1) | Clearance dated 19th July 2013, shall also be complied with in Moted and shall be complisd

Sefter and spiril,

The Environmient Management Plan as presentsd during the

148 }'I;\I) meeting shall be implemented in consultation with all the Nuied and shall be complied
{ stakeholders,
\ The project/activity shall be carried out strictly be in accordance =
19 (IPVJ with the provisions of CRZ Notification, 2011, and shall oot affect | Moted and i beiug complied |
the coastal ecology of the avea including flom a ;
: ; i Comglisd. ST
The project propenent shall abiain all pernissions from concemed SR o oo G i .
0N A (V) | authoritics prior to commencament aof the praject and shall observe M‘(\IIU:)‘AI ctmnu:'a?t.ms 'tor ?’uls k ieet ha‘\ie'] I ol 2l PF'” e frurn_ conceried authorities
all safely reguirements onshore and ofTshore, E?Fsllmrte commiencement af the project and shall observe all safety teguirements onshore and
; 2 Eaphad: e R
: A | The project proponent shall vot undertake any 55 N o s o ;
21 (VD) | blastingfonstevction activitics during night hors. MOBF \-1delthe1r_ letter :l.alx:d 28-08-2017 amended the condition for carying out construclion
activiiies during night howrs, "
a) Stage 1 Forest Clearance (Working Permission) has been obtained by MMRIDA from the
Forest Department vide their ketter no B200amin/637/201 819, Dt 16052018 from DOL
T g : ; Alibaugh for execution of work.
1?:&:‘(?50%10““]“:&?shi:;f' (::EjﬁtL::;4[1"%‘1;]:?3_{0::::6;:;:“cior b Stage 1 Farest Clearince (Working Permiission) has been obtained by MMRDA from the
MG TS NPT A L MR TRILS B Forcst Department vide their Jetter no kaksha-9/Jamin/1 36/2018-19 Dt, 11-04-2018 from DCF
The project may be executed in the entire stretch in nou-forest Kurls for exccution of Wik
7 A land, 3L:'Hi w}fu‘iil:lfl:;ng ilp];h(iﬂllﬁlm :;) %t;l“ﬂ:;:'-:{cs.LmC]d:Tanr:e?‘.li:a ch Stage 1 Porest Clearance (Working Permission) has been obtaived by MMRDA from the
gy | Ehe s IR REAT BI LA Toreet e A ERILELI U e Fiorest Depariment vide their Jetter no kiksha-9/1amin/432/2018-19 Dt, 19-05-2018 fiom DCE
for grant of FC and in casa FC s declined, the forest land shall be Kurla {or exécution of work
srla.mta]l\f:d At its exisling cundxllon.lThe PP shall sunmit an g d) Reply to queries received from DCF Alibaug iu regard to stage 11 s NS S
underlaking to this effect at the carliest to the concerned Regional | £ : P
Office w this Ministry by MMRDA on date " September 2017 vide letter No. MMRDA/ MTHLY Lorest Clearance
Slage T1 / Queries / 17 and on date 10 September, 2018 vide letter No. MMRDA/ MTHLS
Forest Clearance/ Slage 11 / Queries / 18,
Al the wildlife mitigation measures as proposed by BNIS in their I
report dated 23.09.2015 for original alignment shall be
| impl 1 with the follewing modifieation
(a) Comstruction of jolly on both the cnds passing through " vy
23 (V?II) il flats and wangroves must oot exceed 30 months and Hoted and being complicd

canstruction of actual spans must not excesd more that further [2

50 m s cumently proposed by the MMEDA,
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() MMEDA will partly bear the cost of seting of cfTluent
ik t plar uggested by BN

The project propensnt shall not undertake any
blusting/constiuction activilies during night hoors,

Adequate provision for infrastructure facilities including water
supply, fuel and sanitation must be ensured for construction
waorkers during the constructinn phase of the project o avoid any
damage to the environment,

Cﬁ.m.p].icd.

MOEE vide their letter dawed 28-08-2017 amended the condition for carrying out construclion

activities during night hour
o

BN

Full support shall be extended to the officers of this
Ministry/Regional Office at Nagpur by the project peoponent
during inspection of the project for moniloring purposes by
furnishing full details and action plan including action taken
reparts in respect of mitigation measures and other environmental
protection activities,

Moted and shall be complied

A sin-Monlhly moniloring report shall need 10 be submitlad by the
project proponents to the Regional Office of this Ministry at
Magpur regarding the implemeniation of the stipulated condilions.

6 monthly progress reports Trom June 2016
January

Ul June 2019 will

be submitted by GC by mid of

MoEFCC ur any other competent authority may stpulate any
additimial conditions or medily the existiog ones, if necessary, in

Noted

The Ministry reserves the right to revoke this clearanee if uny of
the conditions stipulaled are not complied with to the satisfaction
of the Ministry,

In the event of a chﬁuéé":t'n priject profile or change in the
implementation agency, o fresh reference shail be made to the
MoEFCC.

MNated

B
(Vi

‘The project proponents shall infom o the Regionad Office as well
as Lhe Ministry, Qe date of Gnancial closure and lnal approval of
the praject by the concerned authorities and the date of stazl of Tand
developmenl work.

It}
(VIIL)

Moted

A copy of the ¢learance Jetter shall be marked o concemned
Panchayat! local NGO, if any, from whom any suggestion/

represeniation hes been made received while processing the
propasal

(%)

Mo comments received

A copy of the C'RZ Clearance '[\e:vt.ét?sh:l'..'l a'i::-:;_ be displayed on the
webisite of the concemed State Pallution Control Board, The
Clearanee letter shall also be displayed at the Regional Dllize,
District Indvsiries ventre aud Collector’s Office/Tehsildar's Otfice
fur 30 days,

MNuoted,

10

The ahove stipulations would be enforced mmong others under the
provigions of Water (Prevention and Control of Pollstion) Act
1074, the Air (Prevention and Control of Pollution) Act 1981, the

Nated
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Environmenl  (Protection)  Act, 1986, the Public Liabilily | . 2 23
(Insurance) Act, 1991 and EIA Nolilication 1994, including llh.
arnendments and rules wade thereafler. i
All other stetutory clearances such as he approvals for storage uf | s
diesel from Chicf Conteoller of Explosives, Fire Department, Civil |
1 7 Aviation  Deparlment,  and  clearances  under  the F‘oresl:l Noted

Conservalion Act, 1980 and Wikdlife (Protection) Act, 1972 ete, |
shall be oblained, as app[lc.ilne by project proponents frem the
respective competent aulhor
The project proponeat sl il atlverlise in at Least two lacal ’ =il
Newspapers widely circelated in the region, one of which shall be
in the vernacular language inforudng that the project has been
aecurded CRZ, Clearance and copies of clearance letters are

12 8 available with the State Follution Control Board and may also be | Complied.
seen om the websile of the Ministey of Enviconment, Forest & Published in Loksatts and Indian Express on 30.01.2016

Climate Change at. The advertisement should be mude within
Seveo days from the date of nsceipt of the Clearance Jatter and a
copy of the same should be forwarded to the Repional office of this
| Ministey at Magpur.

This Clearance is subject to final order of the How'ble Supreme
Court of India in the mauter of Goa Foundation ¥s Union of Tndia

k " J,
1 ? in Wit Petition (Civil) Mo.460 of 2004 a5 may ba applicable to this Hocd
pruject,
Any appeal against this clearance ghadl i wilh the National Cireen
14 10 | Tribunal, if preferred, within & period of 30 days as prescribed Muted

| undar Section 16 of the National € ibunal Act, 2011,
Status of compliance ta the various stipulated environmental SRS SRS i
15 11 | conditions and environmental safoguands will be uploaded by the | Noted and will be implamented.
Ppreject proporient un its website, |
A eopy ol the clearance letter shall'be sent hy the proponent ta e R R
concemed Panchayat, Zille Par Lbllati-’l\fluuicipul Corpacation, Urban
Local Body and the Local NGO, if any, from whom
suggestionsirepresentations, if any, were received while processing
the prupusdl '1‘l|e clearance 1|.Ltu shall alzo be put on the website

16 i Vide letter Mo EDYMTIHELJCRZ Clearance/ Pablish/al) dated 29.01.2016

The pmpm\em 5|.1.uli llpIrJr.ui the slaLus of compliance of the
stipulated FC conditions, including results of monitored data on :

17 13 | their website and shall update the same periodicaily, It shall Maoted and will be implemented.

himul[.mmnsl)' be S the Regional OHeE of MoEF, the Lo2i

I The 1119]!:(:( pmp:!:.ent si’l‘lll also Subrml six monthly reporls on the
stalus of compliance of the sipulated BC conditions including

18 14 | results of monitored data (both in hard copies as well as by e-mail) | Noted and will be implemented,

to the respective Regional Office of MoEFCC, the respective Zonal

| Oifics of CPCE and the SPCE, _ |




15, The environmental statement for each financial year ending
31st March in Form-V #s is wandated to be submitted by the
project proponent to the concerned State Pollution Control Hoard
as prescribed under the Envirenment {Protection) Rules, 1986, as
amended subsequently, shall also be put on the website of the
company along with he status of compliance of EC conditions and
shall also be sent to the respeelive Regional Offiees of MoEFCC
by c-mail.

Moled and will be fmplemented.

(.
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Rev. VII- 08.1.2020

MUMBAI TRANS HARBOUR LINK PROJECT

CRZ MCZMA CHECEKLIST

MMRDA to‘ensure that mangroves iestoralion on the identified | Complied.
1 9() | areas is undertaken immediately through Mangroves Conservation | MMRDA hay deposited Rs. 5,05 Cr. lo Mangroves Cell trwards plantation of Mangroves over
Cell, Mumbai, 200 Ha aress, Till date 105 Ha plantation has been completed as per letier enclosed,
MMEDA to explore the possibility of increase in the dis1anccﬁ 4 ;
5 o between two plers of viaduct in the mud{lal arca, which may be ('f'l‘:m(pjlf\ﬁi ackapes 1 and 2 in th T |
[ = M| igre than S0 . This will minimize the distarbence in cenlogically m]:m’ G el T e R T
i anportant mudilats and bird habitat arca. Kty t
= : el . P . Complied, |
4 9 (I 1113_8“"”.“ Eaid ot llhc ""J‘L“f Ja'h.mu‘:h_bu_'fwd for LT:}IJ&:FOILB[!UI‘I o The Sewri Jetty area lias been handed over (o the contractor for iransportation of construction |
sonucia miietial i mnj: slm i 0 g material to aviid dislurhance (o the mudflols on 18.04.201 4
o reclamation is allowed in CRZ [ & CRZ IV area except for | Complied. s
4 ] GRS e piers. MMRDA should ensure the same. . No reclamuation is proposed in CRZ 1 &CRZ IV areas except for piess and viaducls,
MMRDA to install noise barriers of 3 m height on both side of the | Complied,
5 9(V) | Sea link passing dwongh CRZ 1 (mudflat & mangroves areay and | MMRDA has made provisions for installation of 3 m height on both side of the Sea link passing
CRZ IV area. through CRZ 1 {tudilat & mangroves area) and CRZ TV area,
Casling yard proposed on 16.15 ha oo mangroves arca on Navi | Complicd.
6 2 (VD) LLCTRCO hae allncated 13,24 Ha casting yand area beyond CRY, | rone on Navi Mumbai.
| Complicd.
MMRDA o ensure thal Conslruclion activities near flamingo B’:OI&L\;\E&E‘[?SI‘I‘ lcncrdmf".df 28'(]_3"20”_!]];8 ws.;ivc'd UHT.'hFG."“dil.ion h('w?vu \!;']'L]'l.‘.?s!.lggl‘:st:lm].
7 9 (VD) | habital area may be restricted 1o the season when flamingos are nol . : 25 5L ERETCIRG BYety e Ef HEEAG e 1s.l.urham.¢ to Flamingo hab Ly
L St licwer it during construclion phase of the projecl.” However MMRDA is taking all measures o minim 56|
RGBT the disturbance and the same is subslantiated by photogeaphs and videos of the site during |
- construction showing Flaningos close o the construction site. ol
i | MMRIDA G0 ensore that all constouction equipment is Tully Gtted | Complied,
P Y (VI {with muttlers and exhaust silencers lo contain the noise levels. | All construction equipment ars Tully fitted with muftlers and cxhaust sileccers Lo contain the
Machinery used during construction should be properly maintained | noise levels, Machiveries used dusing construction are properly maintained o minimize e air
: Lo minimdze the sir and noise emissions, apd noise emissions. This is cvidenced in the pholographs attached,
st s TS oo | Nted,
9 9 {1X) MMBDA Srensi it e uses IR ruves Duing tie monitoring visits, the GC members are observing ifl there ave any visible impacts on
et L the mangroves.




MHRDA 1o ensure that operations in the mudflats or interidal
zones will be doue by using temporary jetty which will be parallel

Complied.
The Temporary access bridge is vnder construction to ensuree that operations in the mudflats or

10 2(X) * | o permanen! structure in the Right of Way for the transportation of | intertidal zones are done by using the same which is parallel to permanent strocture in the Right
labour, construction material, precast elements, machinery ete, on | of Way for the transportation of labour, construction material, precast elerments, machinery ele, in
1he either ends. both packages 1 aned 2.
11 9(X1) | MMRDA to declare entire MTHL as 'Wo Honking area' 5: Noted and will be complied with the help of traffic police after commissioning.
MMRDA 10 ensure thal no hoardings are allowed Lo display on the | o a
12 9(X11) | MTHL w avold disturbance due to light illumination to Marine | Noted and will be coniplied.
fora, fauna and bivds during night,
Complied.
MMRDA has sppointed BINHS for Implementation of Flamingos and Birds witigation measres
& birds moniloring program and Mudilat vestoration Tor the MTHL project and this nssignment
MMRDA should fake the expet opinions from the DNHS | will be executed & monitored through Mangrove Foundation Mumbai. A tripactite agreement
13 9 (X11) | regarding safeguards o be placed su as to mitigate the disturbance | betwesn MMRDA, BNHS and Mangroves Foundation has been signed. Accordingly, MMRDA
to flamingo's habitat, has deposited Rs. 31.92 crore with the Mangrove and Marine Biodiversity Foundation for
disbursement tp BNUS on the basis of deliverable activilies. As per recormendalions of JICA
Study Group and various suggestions from BNHS, Forest Depastment, MMRDA is
IIIIII | implenenting mitigalion measures during the copstruction phase.
MMRDA w0 formulate an Envirensend Cell {EC) to monitor Coraplied ]
meau%s an cm‘]roumn.ml dilrlr_\gl cmsuuctlos:.as wel]. a5 dm"mg MMRDA has constituted the EMC,
operations, under Chatrmauship of Additional Metropalitan
i 5 : : 1st EMC was held on 20th of Junc 2018,
Commissioner, MMRDA, The said Cell would comprisc of | oo i e =
14 Eavy |, = i R : ;i 2" EMC was Lekl on 53" Febroary 2089,
inteennl cell wilh Joint project Director (Environment), MMRDA | Z k-
o ¢ 8 3™ EMC was held on 22" August 2019,
and the Chicl Engincer, MMRDA and other members will be from | 7, i I
] , i A% EMC was held on 0B Tanuary 2020,
Forest Department, Mueharashira  Pollution  Control  Board, TheSugaestinns s the B mestitis ars el lied wiil
Environment § and other Enviroumental Specialists. 8 e ]
® ] : Complied.
E - of i s project o = ; S o |
% MMR_DA 10 Aok IﬁISI(IE, 2k nmmfmlo‘apo.n e 0{..[1”' P'?JE.LL COSL| MIMRDA has year marked Rs. 325 Cr. towands implementation of Environment Management
15 (X¥V)  [towards mitigation measures; tesioration & Conservation of Plan. The detéils of EMP are mentionsd in the CRZ clearance By
mingroves/birds/Nova/fauna and madfats restoration, 25‘01 016 i R S R iy
'.I”‘.I Al | P ] " h 9 A 1h
NVIRIA " Wnltike IEsing  progtimaies’ Tor ‘ot BNHS lnxsl held .1he fiest training w_mk_shop Ia! the E:loallq room, 4 ‘ﬂum, MMRDA on 11" June
5 B, e 2 2019 und it was attended by key Hugincers and Environmental Experts of all three packages.
16 (XN} | personnel regularly so as o cause minimom disturbance 10 birds, : 2 : : A sy =
7 R However, a mechanism lias to be devised to ensure fusther tmining of worlmen and staff who are
due o construction activities. : : o
vetially engaged in constivelion process.
Complicd,
MMRDA 1o develop a natie interpretation centre in - the | An amount of Rs. 10 creres have been paid to Mangroves & Marine Biodiversity Foundation of
17 | 9(XVID [ appropriste place o creale aworencss aboul imporance of

conservation of flora and fauna and migratory hivds.

Maharazhiea towards establishing Marine Nawre Interpretation Centre al, Alroli, Mumbai,
MMRDA to seck progress from Mangeove Foundalion on the development of the interpretatian |
centre,
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MMRDA to consult expert agency to minimize the damage to the
mudflats before commencement of the construction work ear the
mudlats.

Complied.

BNHS has been appointed for suggestions and preparing blue print for restoration of Mudflats on
completion of the project. The assignment is executed and monitored by Mangeove Foundation
Mumbal. The process of constitution of Project Implementation Commiltee (PIC) s in PIOgIEss.
The Temporary access bridge is onder construction to ensure that operations in the mudflats or
interlidal zones ar: done by using the same which is parallel  permanent struchure in e Right
of Way for the trangportation of labour, construction material, precast elements, machinery ete, in
both packages 1 and 2,

9 (MIX)

MMEDA should obtain the t Clearance since; the proposed
alignment of MTHLU is passing through mangroves patches at
Sewri and Nhava Fnd of the project. Prior permission from the
High Cowrt of Mumbai should alsv be obtained as per the Hon,
High Cowt order dated 27.1.2010 & 6.10.2005 in WP No,

Comiplied,
Mecessary penmissions from Mon. High Cowt Mumbai has been obtained by MMRDA on
28112015 and forwarded to MOEF in compliance of Forest clearance proposal, Thereafter,

MMRDA has received Stape -1 clearsnce from MOJIF and Working Permission from Porest |
Deparment.

20

9 (KX)

MMEDA to consull and implement supgestions given by
cominittez constituted for fisheries issues in the project darea.
Representalive  of  fishedes  commissioner, local  fisheroan
community ecte. should he appointed on the committes. The
commitlee 1 ensure all mitigation mensures for fisheries prolection
apdt jzswes of the local fishennan are considered and implemented
during  constraction by conducting  regular meclng  ducing
construction phase.

| Complied. i
MMRDA has constituled 1 Coowdination Committes  on 08.10.2015 headed by Addlitional
Metropelitan C ioner and i C issioner ol Fisheries, CEO MMB, Collector
Mumbai City & Raigad, Dy. Palice Comnissioners from Mumbai aud Navi Mumbai sides,
Expert in fisheries and invitee members- local Fisherman Cooperative Secietics,

This Committee has drafied and approved the Fishermien Compensation Palicy in its 4™ meeting
‘hield on 23.12.2015. Thereafter, MMRDA has 30 far surveyed about 8000 fishennan familics
likely Lo be affected due to construction of MTHL project.

9 (KT)

MMRDA to ensme that e fshing activity is bampered durng
constiuclion and operation phase of the project. Mudflats and creek
are of vital importance to figherics, Thersfore, duriog construction
ancl after completion of the project, MMRIDA 1o nssess the project
affected fshermen and loss of business to fishermen that may
occur due to the project,

Complied.

The Compensation Policy in respect of project affecled fsher folks has been Formulated,
Mecessary survey for identifying the affected fishermen is in propress and the Fisherman
Compensation Committee has been constitated by MMRDA to ensure disbursement o PAPs
through Fishery Depariment. The process for the same is ongoing and Gl end of Tune 2018,
Fisheries Department has approved 1165 fisher folk ( families) from Mumbai side fishermen
villages awd 1399 fisher folk(families) from Navi Mumbai side fisheoman villages, Till so far an
amount of Rs, 22,18 Cr plus Rs.27.65 Cr has been deposited with Fisheries Departnent for
dishursement 1o e 2371 eligible PAPs. Till date, aboat 23,786 fishermen were surveyed and
more than 5520 families were identified as eligible fur compensation

MMRDA to formulate project specific disaster masagement plan

(XX |and stendard operaling procedures before commencement of the

‘Cumpllcd.
|.»\!1 packages have the DMP in place w sale guard the underground utilities, fire, accidenrs,
L spiflage of oil, grease paints clc,

1899
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o
(XTI

MMRDA 1o constilule Fnviroimental moniloring commitles over
and above to intemal envirommental cell as proposed. This
committes will ensure third party monitsding of inplementation of
ceological compliances. The structure of the connnitice should
comprist cxpors from  Natonal Institie of Oceanography;
Representative  of BNHS: renowned expert in Omithology:
Director, Fisheries Institute, Versova, Andheri, Head of Coastal
Engineering, T, Mumbal and Representative of EGovironment
Departmeant and Mahacashtes Pollntion Cottrol Board, The olficer
of MMRDA will sct as a Member Secrelary to coordinate the
quarteriy meetings of the comnittee durdng construction phase.

| The MCZMA rescrves {hc ngh [1i] Vu this Il:{.ulaetd Lo, i
the conditions stipulated are not complied with [o the satisfaction
ol the MOZMA or Govironment Deparment.

Complied.

Lst Environmental Monitoring Committes was held on 20h of June 2018,
2 Epvironmental Monitoring Comnmittee was held on 5™ February 2019,
3 Eoviroumental Manitoring Conmittes was held on 22 August 2019,
4" Eyvironmental Monitoring Commities wis held on 03" January 2020,
The suggestions in the EMC meeting are being cumpllu'[ witl

Noted

stipulate any  addilional conditions  subsequently, if deemed
necessary, [or environmental protection, which shall be complicd
with,

The MCZMA or sny olner competent authority, MCGM may v

Noted

GC (1)

A copy of the recommendation letter shall be marked to the
concerned local body/ local NGO, if any, from whom any
sugpestion/ representalion s been teceived while processing the
proposal,

Muted
The same has been sent o BNHS, Conservation Action Trust, etc., who had participated in the
Public Consultation in the year 20135,

7

ac vy

The environmental safeguard measures sheold be implemented in
fetter and spirit,

MNared

28

GC (V)

issue of recommendation for commencement of constiuction &

‘This recommendation will be valid for 5 years from the date of

Moded

29

GC (VD)

The recommendation from CRZ point of view is being issued
witheut prejudice to the action initiated under EP Act or any court
case pending in the court of law and it does not mean that project
propunent has ot vivlated any environmental laws in the past and
whiatever decision under EP Act or of the Hon'ble court will be
binding on the praject proponent. Hence this recommendation does
not give immunity to the project proponent: i the case filed against
| himy, if any or action initisied under EP Act,

Noted

228
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EXHIBIT L

I, iy

KUMBAI METROPOLITAN REGION DEVELOPMENT AUTHORITY

HEe WETATY wayt ey uiiereRToT
ho. ED/MTHL/CCF Mangroves/Payment/16 Enginearing Division

Date: 09/05/2016.
To

The Chief Conservator of Forests (Mangroves),
A-Wing, 2™ Floor, SRA Building,

Anant Kanekar Marg, Bandra (E),

iMumbai -400051.

Sub: Mumbal Trans Harbour link
- Deposition of payment to for compensatory plantation of mangroves on 30 ha area.

Ref: 1) Your letter dated 30.12.2015 regarding identifying 223 ha area for compensatory
mangrove plantation for MTHL project
2} Your letter dated 16.03.2016 raising demand of funds for plantation on 30 ha area .

You are aware that, MMRDA has been assigned the task of implementation of Mumbai
{rans Harbour Link (MTHL) by the Govt. of Maharashira. The total diversion of forest area
comprises to 47 4170 ha. in this projsct.,

In this regard, MMRDA has requested you vide T. Q. letters dated 17/04/2013, 26.08.2013
and 29.08.2015 to prepare a mangrove plantation program for the area likely to be affected due
to construction of MTHL bridge structure. The delails of mangrove affected land admeasuring
38.58 Ha were submitted

2, Accordingly, you have communicated to MMRDA vide their letter dated 30.12.2015 that
you have identified suitable land parcels admeasuring total about 223 ha in Paighar, Thane,
Mumbai Suburb and Ratnagiri forest area under your jurisdiction for proposed compensatory
mangrove plantation related to MTHL project.

: 8 Pursuant to the your demand for funds raised amounting Rs. 4059822/~ towards
compensatory rnangrove' plantation on 30 ha area in the lelter dated 16.03.2016 for year 2015-
16 and pre-monscon preparation, please find enclosed payment by cheque no. 217917 dated

D_;\")F: 04.05.2016 of amount Rs. 49,59:822!- (drawn from Bank of Maharashtra).

f’a‘i_-\ '1 : - Acknowledge / receipt for the same is requested. You are also requested forward the
AN :
‘g_t{ S ;‘ 4= plans and estimate for funds for the balance mangrove plantation contemplated in MTHL project

f“\
C e " at the earliest please.

a4y

) Yours L‘aithfui Iy,
q@

a\‘.\
e 5@% ch
aranjape)

" wﬂw %.‘\Cﬁh
Executwe Engineer

Encl: Clwque no. 217817 dated 04.05.2016 (in Qrignal)

Bendra - Kurla Complex, Bandra (East), Mumbai - 400 051.
EPARK ; 2059 0007 - 04 | 265G 4000 « FAX 1 2668 12G4 « WEB SITE 1 htips muvdamaharashira.gov.in
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MUKBAI METRC ?@éi?ﬁﬁ ?@@ Eﬁf‘%f DE QEL‘::}}&MT ﬁ'@ﬁ?ﬁ?&?‘?

N %DFMT HL/COF Mangroves/Balance paymeni‘i‘: _ Engineering Division
' Date: 17/10/2016.

To

The Chief Conservator of Forests (Mangroves),

A-Wing, 2™ Floor, SRA Building.

Anant Kanekar Marg, Bandra (E).

Mumbai -400051.

Sub: Mumbal Trans Harbour link
- Deposition of balance payment tc for compensatory plantation of mangroves on 170 ha
area and maintaining all 200 ha plantation.

Ref: 1) Your letler dated 16.03.2016 raising demand of funds for plantation on 30 ha area.
2} Payment for 30 ha plantation made by MMRDA vide T.0. lefter dated 09.05.2016
3) Your letier dated 20.09.2016 regarding cost of balance 170 ha area and maintenance
of all 200 ha for compensatory mangrove plantation for MTHL project.

193]

MMRDA had requested you to prepare a mangrove plantation program for the area likely
to be affected due to construction of MTHL bridge structure. The details of mangrove affected
land admeasuring 38.58 Ha were submitted. For the compensatory mangrove plantation 1elated
to MTHL project, you have ideniified suitable land parcels in Palghar, Thane. Mumbai Suburb
and Ratnagiri forest area under your jurisdiction. 5
2 This office has received your letter dated 20.09.2016 referring the subject matter and
this office has noted that the mangrove plantation area is revised to total 200 ha,

3. Pursuant to your demand letter, MMRDA had already deposited Rs. 49,59,822/- vide
T.0. letter dated 09.05.2016 towards plantation on 30 ha area.
4, Now, you have raised demand of Rs. 4,56,29,600/- towards payment for balance
compensatory plantation of mangroves on 170 ha area and maintaining all 200 ha planiation
over period of next 4 years. Please find enclosed payment by cheque no. 216609 dated
13.10.2016 of amount Rs. 4,56,29,600/- (drawn from Bank of Maharashtra). Acknowledge /
receipt Tor the same is requested. '
5, In view to fulfill auditory requirements, your are requested to submit;
"i) Plans and estimate for &ll 200 ha,mangrove plantation and maintenance for next 4
years for MMRDA's record purpose.
ii) Quarterly progress report _
i) Quarterly Utilization Certificate on use of funds.
Yours ngthfu“y.

&
{M..H%ran}ape}

Executive aninem

Encl: Chegue no. 216809 dated 13.10.20186 {in Qriginal} ke

&l/x?“h ?fb

e ffr{ﬁ“ # @‘

- - 5 3 i Vgs, i el
Bandra - Kurla Complex, Bandra (East), Mumbai - 400 061.” g E Lo ‘}'
EPABY : 2658 0001 - 04 / 2650 4000 « FAX : 2658 1264 » WED SITE Alipsimimrda. maharashira govin

o\

"'I

i
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%/ EXHIBIT N
22 AZCOM | Papeco |

General Consultant for Mumbai Trans Harbour Link Project

Ref No: MTHL/GC/MMRDALTENY- /()T 2 12019 6" December 2019

To,

The Chief Engineer

Engineering Division

Mumbai Metropolitan Regicnal Development Authority (MMRDA)
2 Flgor, New MMRDA Building,

Plot No R-06 & R-12, ‘E’ Block

Bandra Kurla Complex, Bandra (E),

Mumbai, Maharashtra, India 400051

Sub: General Consultancy services for Mumbai Trans Harbour Link {MTHL) project -
Status report from Mangroves Cell
Ref: MTHL/Forest land/CA/DCF Alibaug /Status Report/19/62 Dt. 16-10-2019

Dear Sir,

We had requested APCCF Mangroves Ceil for status report on Mangroves Afforestation
executed for MTHL vide letter under reference. We are in receipt of the report vide their Letter
No. ja. kra. Kaksh-8/yojana/1867/2018-20 Dt. 04-12-2013 which is enclosed for your record and
perusal.

Thanking you,

Yours faithfully,

/;3?’2{\‘ 4{4’_‘% 8 Decamsar 2014

Dr. S H Robin Sham, CBE

(BSc, PhD, DIC, FCGI, FRSA, CEng, FICE, FiStructE, FHKIE)
The Engineer _
. General Consultant (MTHL)

" Encl: As above

ceC: Suparintendem‘Engineer - MMRDA - Mr. Sakhalkar
Executive Engineer - MMRBDA -- Mr. Bhisikar
Executive Engineer — MMRDA — Mr. Vishal Jambhale

7

Project Office: 6ih Floor, Bloskd, MMRDA Oid Bulkding, Bandra-Kutla Complax, Bandra (£}, Mumbat 430 081
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e, . v Redfe, i, v ween, @t wree ant, 9w (9, q9$-400 051
I T HEA-022 26591586, Emali-ccimangrove@manaforest.gov.n/eeimmumbai@gmail.com
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Ty - MurDA Slerta Bvgr et Bigwgs
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s wE-eAT 86721 2019-20
i, qag- 400 051, T @y /42 /2019,
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e

HEH -1) MU DS U .U ITHTTIHRE A/ AIUS s relamy

weg Ruid 11e/87, &, 21.06.2018.

2) 3Nl HSIe U Hg L1/ vaue e

AeeaEe1s/ €.9.3.2018.

3) AUel HEIel U 5. 9L/ v/ vE

ArERes/ .17.10.2016.

4) TS B U 55, WTEUR/BRE TUS/AN/SIue srefem/

oy /197 62/ 8. 16.10.2019.

5) T SHIATCTHTE U3 9. Sef-6/ Tor/975/ 7. 27.07.2018.

| o B SR ST UN .2 9 3 Y PiEsTHBRal 200.00

%, YUaTY St

"r--fwmmwvsossgmﬁmamm ﬂﬁéwmﬁiﬁm
"mfﬁmﬂramﬁﬁﬂas‘waév (MTHL) 27 2TSM #edl Ugur 200,00 .8, <Iug= & sie

vm"ﬂawﬁr AR IIey HRUATT 3ol B, SIMe] I 2017-18 € 2018-19 T YTETSATS

200.00 ¥, &FEY Higesawie U *E}*Utna AT JATE, T U] ETATAwHT,
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T, | aetearT I Pl ST
g CERE g, . &3 | Yd UroNel 9 ue | 2 O 7 o
' Y] TR GLIGaG|
ool @ TRPY | ST
. (Preplantation SET
operation+ First
1 TEY | 2015 | ORER HIo! 161 15.00 2351479/-
RerEBTaE) | 16 gl .
2 BT Aol 47 15.00 2608343/-
FNAEAT ~
3 2017 | 9EIR AJG! 161 10.00 2044986/-
18 : arEeY
4 CIERaRS TS 107 10.00 2044986/-
5 ST HHITE 729 10.00 2136455/
6 AGE HIGUIAR | 283/ T 247/2 | 20.00 4319819/-

" B/plan /plan 2019-20/MWRDA
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7 2017- | ST wrEl | G 275 | 1000 | (U 9Y) 1216996 |
qa¢ wiewa | 18 o .95 65731, ¢ Teefia &) 2433361
HIRY Ted
P TS @ 157 15.00 | (WYY aY) 1825494/
Koy Y3 1318, | ( e o)
- 197101/
g | TR 2018- | SB[ | URTR TTER 64 45.00 2569984 | 576,67 a7/
10 19 BT FRABT 47 20.00 2569984/-
11 ' EERE AR 161 10.00 1284992/~
12 ArelaE 107 10.00 1284992/-
13 URTER . | VR 1287 | 10.00 1284992/~
T & e 2.79,83,939/- 2,76,67,879).
[ THUl Uhey 200.00 5,56,51,818/-

T emk e e p )

Yo HEFR WaN R Wi st Svaid AURD MTHL SRATE Sita igseas

BETHE 200,00 §. UG ARTTS FTH SR . T 9 YU Hg Todt g o
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GGG 1 7 TN SEIUEP TUR ST Wed SEuaid
TR, SleeuEIey 1§ 7 9yl
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qag TEFTR Ue et Wifeor (MMRDA) siatfe
VUG AUITAT MTHL W siafa Soara dur=ar 200.00%. Hicewa-
YT 1 7 7 99T SiTmwe

Dfplan Jplan 2019-20/MMRADA

TYIRT

Sr.No. Year Amount
1 First Year 29320931
2 Second Year 8070370
3 Third Year 6361044
4 Forth Year 6852500
5 Fifth Year 5497684
B Sixth Year 6047387
5 Seventh Year 665202
Total 55651818 __t

1908



village
Spacement 1 1.5 mx 1.5 m

237

First Year Operations
Estimate of Mangrove Plantation

Daily Wages rates - 360,76
i ) 1 ha. 200 hs
oo, ik Erﬂiys wages m/fs Total mandys !wagesn m/fs Total
B Preparation of site (including removal of weeds and
liclimbersetc.) and alignment etc. 25 8538.5 311 84485 5000; 1803800 62200 1866{1(!0i'
2| Nursery cost 30| 302462f 1126, 113722  6000] 2164560| 225200 2389760
Excavation of primary and secondary canals in hard stiff 0
3 clay for letting in tidal waters (92 cmt/ha.) 140 478156 0| 478156 28000) 10101280 0| 10101280
Transport of plants by Boat/Tempie from nursery to i
4|plantation site incl. loading ets. 12.54) 4282912 14000; 18282.91 2508 B04786.1] 2800000 3704786
5 Planting incl. carrying of plants by headivad ) 70[ 23307.8 0| 233078, 14000 5050640 0| 5050640
" Burchase of material (Ghamela, phawda, rope ete. - "
&|plantation board etc.) . 0 2500 2500 C1 500000, 500000
Casualty Replacement {20%) including carrying the plants ! |
7 by headloads. 20 6830.8 4] 68308 40001 1443040 0] 1443040
8iRemoval of garbage and moss around the plants etc. 20 GE30.8 0 62308 4000| 1443040 0} 1443040
" Conirolling of pests and insects by using pesticides and '
insecticides . Spraying nutrients for better growth of
9(plants L 0] 1500|1500 o) 0| 300000/ 300000
10Watch and ward, period 6 monts , 1 [ab for 10 ha. 15.6] 5328.024 0; 5328.024| 3120 1125571 0! 1125571
7| 2390.78 0 239078 1400 505064 ) 505064
340.14 124541781 3887400 28429181
B 736253.4]
1 456
- | " - T TE550031)
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¢
village Second Year Operations
Spacement : LS mx 1.5 m Estimate of Mangrove Plantation
Daily Wages rates - 376.98
Ny # [tem ofﬁork | T L fm 200 ha J ’ | |
i - mandys  wages m/s |Total mandys  |wages  [m/s ITotal _‘
1iMNursery cost for 880 plants B 226188 1800] 4061.88 12001  452376| 360000 812376
|

Trrasport of seedlings from nursery ta planting ;

[ 2{site by vehicles incl. loading and unlvading 2.5 942.45 2800| 374245 00| 188480; 560000 ?%B@gi
Casuality replacament incl. transport by ! !
Iiheadioad 20 #5396 4 7539.6 4000| 1507920| 0: 1507920
4]Maintenance of canals 19] 716262 0 716262 3800 1432524 0 1432524

Removing maoss, algae and other litter around '

I 5{plants 20 7535.6 0 7539.6 4000) 1507920 0; 1507920
GlControlling pestes by spraying pesticides 1 376.98 200 576,98 200 75386 40000 115396

swatch and ward 1 watchman for 10 ha. For 12 ) T

1 7|months ) ; 3121 11761.78 0| 1176178 6240] 2352355 0! 2352355
i "~ otal ) ) 0 : . 8476981
.Equipment and contigencies 3% + labour R I R A R e

welfare 4% Total 7% 593388.7

e e | s070370

i 3




239

village : Third Year Operations
Spacement : 1.5 mx 1.5 m : Estimate of Mangrove Plantation
Dally Wages rates - 414.67

[ srie. | e nfl—wnrk i i ha. 200/ha | 4‘
|' } ) - ! |mandvs |wages m/s |Tota| |mandys  |wages Im,(s Total
| Iremaving moss, slgee and ather Ttter arourd |
i 1iplants 20 8293.4| o 8293.4 4000 1653580‘ Q: 1658680
[‘_ 2| maintenance of cansls i . 19| 7878.73 0 7878.73]  3800| 1875746 0| 1575746
- 3jcontrolling pastes by spraying pesticides 1] 41487 2000 B14.67 00 82934  40000] 122934
l" watch and ward 1 watchiman for 35 ha, For _ i i
] 4112 manths i 31.2) 129377 o 129377 §5240| 2587541 0] 2587541
i total 2 A L i 5944901
; Lquipment and contigencies 2% + lahour [
' welfare 4% Total 7% 416143.1
; - 6361044]




village
Spatement 1 1.5 m 1 L5 m

forth Year Operations
Estimate of Mangrove Plantation

240

Paily Wages rates - 456,14
| sro. . Item of wu;'k L P‘la. ! i 2P0l l ! —|
mandys  lwages  (m/s [Total mandys  [wages  |mfs [Total

s Remaving moss, algae and other ltter i
i around plants 20 9122.8 ¢ 91228 4000 1824560 ! 0] 1824560
|+ 2|malnionance of canals 10| 865666 0| sse6.66)  38po| 1733337 0| 1733332
FI watch and ward 1 wakchman for 35 ha,
; 3|For 12 months o 31.2| 1423157 0| 14231.57 6240, 2846314 a| 2346314
MR . 0 6404206
I Equipment and contigencies 3 % + labour
welfarc 4% Total 7% _ 443394.4

Total i ! i 6852500
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village Fifth Year Operations
Spacement: 1.5mx 1.5m Estimate of Mangrove Plantation
Daity Wages rates - 501.76
i I Item of worl ‘I 5 f 200/ha | i
| Sr.Na. \ |mandl,'5 WIREes m/s |’I”L1ta|' !_r_1_1_arldys |v.ra[;es Im/s ]Tuta!___
| 1|Rarmoving moss, algae and cther litter around plants ] 20| 10035.2 y D|' 10035.3) —‘TUC&D|J 2&03‘9_@‘_
| 2Watch and ward 1 watchrnan for 35ha, for 12months | 312] 1568483 0| 15654.91]  5240] 3130083
L Jtotal r' o Il 5138022
1 Equipment and contigencies 3%Habour welfare 4% Total | |
] _ | : | 359661.6
el | ] .J T
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Sixth Year Operations

village
Estimate of Mangrove Plantation

Spacernznt: L.5mx1.5m

Dally Wages rates - 551.93

Iterm of work L #ioin ! |

mandys  |wages  |m/s Total maniiys  |wages mfs Total
1| Hembving mss, algae and other litter around plants 20(” 11038.6] 0 110386 4000 2207720 0| 2207720
__2|Watch and ward 1 watchman for 35 ha. For 12months _312| 1722022 0] 1722092 6240| 3444043] 0 3444043
| lonal 0 . i | 5651763
_iEquipment and contigencies 3%+labour welfared% Total 7% | | - | 1 E 395623.4
Total - IE 6047387
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" village . Seventh Year Operations
Spacement :1.5mx LS m Estimate of Mangrove Plantation
’ Daily Wages rates -  §07.13

r.,_ i 1 ha. o 200]ha
! tem af work = 1
L W il mandys  |wages m/s Total mandys [wages m/s Total
1| Removing mass, 'glgae and ather litter around plants 20| 121426 0| 121426 4000] 2428520 0] 2428520
Watch and ward 1 watchman for 35 ha, For
2112monlhs 31.2| 18942.40 0| 18942458 65240] 3788491 0| 3788491
SR 11| 0 6217011
Equipment and contigencies 3% +abour welfare 4%
....... Tatal 7% ! 435190.8
! Total ! | 6652202
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DHANSAR 20.00 Ha.

Write 2 description for your map.




Dhansar 25 ha, 2018-19
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SALVAD 10.00 Ha.

Write & description for your map.
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EXHIBITO

w&‘iﬁm ﬁm | . !
¥ >, MUMBAI METROPOLITAN REG: ) e 298
i REGION DEVELOPMENT AUTHORITY :
%“\».-‘.-,Waf"ﬁ? — = é b | i %ﬂ R TET Wﬁm o \1_
A= e Ty
No. ED/MTHL/EMP/STP/Poliuti |
ution stud i E:

B n study consultancy/Status/16 Engineering Division

T Date: 26.12.2016

Professor

c ]
enter for Environmental Sciance & Engineering

Indian Institute of T
| echnology Bomb:
Powai Mumbai ~ 1000786 5 -

Email: gikshi‘_&_@ii;b,gc.in

Sule: i ;
Conducting Mahu! creek poliution level study from 1T Mumbai for preparing proposal of

setti =
‘?g ;u_{ Effluent Treatn:lent Plants as recommended in Murnbai Trans Harbour Link Project
equest for reporting on progress of assignment

Ref: 1) MMEDA's LOA 1o IIT Mumbai 155ue&¢ide T.0. letter dated 20.10.20’16
Sir,

Your proposal regarding cons

ultancy assignment vide letter dated 30.08.2016 along with
Technical

Proposal and cost estimate of Hs:. 4.98 Crores (Plus ST as applicable) for subject work
is accepted by MMRDA.

MMRDA has issued a Leiter of Award (LOA) on 20.40.2016 with terms and gonditions
stipulated therein. MMRDA has alsc deposited 50% of total fees on 11.11.2016 amounting Rs.
Rs. 2.49 Crore plus 15% service 1ax.

One of the conditions- is of the phase-wise lim'e schedule for submission of deliverables
shail be communicated to this office pursuant to your pro

posal. Your phase-wise time schedule is
still awaited. ‘

. o sYou are requested to forward phase-wise tim
;£

e schedule and report on progress of
assignment.-

vours faitnfully, .

‘!n-”*/
M. H- 'F"a:mnjape}

Executive Engineer, MMRDA.

W

v

) ) % ' B P '._ 1I
Bandra - Kurla Complex, Bandra (East), Mumbai - 400 05

H = LD 5 m & tra. QoI
j 52659 000 - 5 Kiips ”illlﬂda ahamsh Lo} b

El AE}X 265 O 0

i P, 9 001 4. 4000 FAX : 2659 1264 ¢ WEB SITE o
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MUMBAI METROPOLITAﬁ REGION DEVELOPMENT AUTHORITY

No ED!MTHUEMWMahuI Creek/Consullancy/Baiance payment/17 Engineering Division
' Date: 06.08.2017

To,

The Registrar,

nT Bombay pgc alc
Powai Mumbai 1000758

S).lb: Mumbai Trang Harbour Link project
Conducting Mahu! creek pollution leval study from IIT Mumbai for preparing proposal of

) Ref: 1) vyour eropesal to MMRDA regarding consultancy assignment vide letler dated
o ; 30.08.2018 along with Technical Proposal and cost estimate
2) MMRDA's Letter of Award to T Mumbai issued vide letter dated 20 10.2018.
3) Payment of initial 50% Gonsultancy fees vide T.0, letter dated 11.11 2016
4) Demand from IIT Mumbai from for releasing balance 50% payment as per TOR vide

email dated 05.07.2017

Sir, ' G 3 e T e g :

As per conditions of Consultancy asgignment mutually agreed between IT Mumbai and
MMRDA, please find balance 50% of payment for asslignmentlvidg MMRDA's Cheque No
427759 dated 28.08.2017 amounting R, 2,93,82,000/- (inclusive of 18% GST) drawn from

Barik of Maharashtra-payabfe at Mumbai. Please send ébknqw}edgemen,t 61‘ receipt to MMRDA

s requested t

Q complele the Consultancy' assignme_nﬁ as ber agreed terms ang

conditions immediately, R
- ; Yours faithfully,

Encl: Cheque No. 427759 (Griginal) R
(M. b1, éﬁpe)

Executive Engineer MMRDA,

Copy for informationto: N T E RS Ky 5

Dr. Anil Dikshit,. Profés's'or}.-f" : c11 8
Center for Environmental Seience 2 ERfiRCerihg: Indian Institute of Téchnolcjgy'Bo'mbay. Poway
Mumbai -~ 100076 Email: dikshit, litb acin v e o o

Copy to: -
CE (M)
AMC (K)




TR QY 4 - 400 051

BANDRA (EAST}, MUMEAI - 400 051,

IFEC MAHBOODO184
Ac Payee Only
Mot Negotiable 'e L1

<
Pay sy REGISTRAR, IIT BOMBAY, P&C A/C

1933

Vaild Fer Thras Months From The Dile Of fssus
B e
b bhBEpl:
BND DDMMY Y YY

JAD

Or Order

T IR ARITR

: %42,63.82.000.00 |
1] |

Er“é‘u % 60259778998 ]css

PAYABLE AT FAR AT ALL BRANCHES

L 27 7EYe LOOO JLOY 30

For MMRD FUND

'
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W0



Mangrove and Marine Biodiversity Conservation Foundation of Maharashtra
{An Autonomous Body under Revenue & Forests Department, Government of Maharashtra)
302, 3rd Floor, Wakefield House, Above Britannia & Co. Restaurant, Ballard Estate, Fort, Mumbai - 400001
Phone: 022 - 22694984 / 22694985, email id : ad.finance.mfn@gmail.com / mangrovefn@gmail.com.

MFN/Finance/405/2020-21 Date: v\ - o0& _ppion

To,

Executive Engineer, ;
Mumbai Metropolitan Region Development Authority
Bandra Kurla Complex, Bandra (E)

Mumbai - 400051

Subject: Mumbai Trans Harbour Link (MTHL) Project - Details of Mangrove & Marine
Biodiversity Conservation Plan, Nature Interpretation Centre and Corpus Fund
referred in MTHL Project '

Reference: Letter from your office - Letter No, ED/MTHL/CCF Mangroves/Master
Conservation Plan/Status/20 PIU-MTHL dated 07-09-2020
Sir,

With reference to above letter following is the information on implementation of Master
Plan by Mangrove Foundation: b

Sr. Particulars Estimated Cost in
No. Crore

1. | Creeklet drainage arrangement . : INR 1.00

2. | Mangrove Research & Training Centre INR 16.75

3. | Generation of Knowledge Base - INR 1.00

Study of the pressure on Mangrove Eco System in MMR

4, | Mangrove Sanctuary INR 4.60
5. | Mangrove & Marine Eco System Interpretation Centre INR 10.0
6. | Mangrove Protection Framework INR 22.96
7. | High Resolution Mapping of Mangrove Forests in MMR INR 2.00
8. | Mangrove Conservation/Removal of Stressors INR 3.00
9. | Corpus Fund to Mangrove Foundation INR 25.00

Total | INR 86.31 Crore

Mangrove arine Biodiversity

Conservation Foundation of Maharashtra

W

W)
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Nof’E‘DiMTHL.’CCF MangrovesfMaster Conservatlon Plan/ PaymenU 17 Engineering Division
Date: 19.04.2017.

To _ _

Executive Director,

Mangroves and Marine Biodiversity
Conservation Foundation of Maharashtra

Clo The Chief Conservator of Forests (Mangroves)

A-Wing, 2™ Floor, SRA Building,
Anant Kanekar Marg, Bandra (E},
Mumbai -400051.

Sub: Mumbai Trans Harbour link {(MTHL) nroject
- Payment to Mangroves and Marine Blodwer3|ty Conservatron Foundanon of
Maharashtra for implementation of Mangrove & Marine Biodiversity Conservation Plan,
Nature interpretation Centre and Corpus Fund.

Ref: 1) MoEF's Stage-| approval to diversion of forest for MTHL project dated 22.01.2016.
2) MoEF's CRZ clearance to MTHL project dated 25.01.2016.
3) MMRDA's letters to CCF {Mangroves) dated 15.02.2016, 21/07/2016. 22.03.2017
5) Letter from CCF (Mangrove Cell) dated 19.01.2017 along with Mangroves and Marine
Biodiversity Congervation Plan for MTHL (enclosed separate 2 booklets)
6) Your reply to MMRDA dated 12.04.2017

; S'irr, B :
You are aware that MoEF has awarded CRZ c!earance and In Prmmple Forest Clearance '
to MTHL project subject to fulf!llng the terms and conditions stated theréin.

2. Accordingly, MMRDA had requested’ you to prepare proposal for Mangrove & Marine
Biodiversity Conservation Plan, Nature interpretation Centre and Corpus Fund and ' raise
demand to MMRDA for fuhds. :

3 In response you. have submitted the Mangroves and Marine Biodiversity Conservation

Plan and raised the demand for funds as follows.
‘SrNo |~ .+ - . .Component - ... .. Cost Reference in MTHL project.
oo 'Mangrdife pons-éma’ti'dn Plan Rs. 41.31 Cr | Stage-| Forest Clearance -

Condition no. (xii)

i) | Marine Biodiversity Plan Re. 10.05 Cr | Stage-| Forest Clearance
- , . s, R TLI I Condition no. (xii)
i) Contribution 1o Corpus Fund of | Rs. 25.00 Cr. | CRZ clearance by MoEF -
| mangroves and Marine Blcdwerslty . .| Condition ne. 8 in the EMP
‘Conservation Foundation = [B% ' - ' :
iv) Marine Interpretation Center at Airoli | Rs. 10.00 Cr | CRZ clearance by MoEF -

Condition no. 11 in the EMP -

Total | Rs. 86.31 Cr

Bandra - Kurla Complex, Bandra (East), Mumbai - 400 051.
EPABX : 2859 0001 - 04 / 2659 4000 - FAX : 2659 1264 « WEB SITE : htlps:/fmmrda.maharashtra.gov.in

W
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4, In view of above, please find enclosed payment -'by cheque no. 218534 dated
18.04.2017 for an amount of Rs. 86,31,00,600/- drawn from Bank of Maharashtra. You are
requested to to acknowledge the receipt of the same. .
5. Also, in view to fulfill auditory requirements, you are requested to subm:t

i) Quarterly progress report

i) Quarterly Utilization Certificate on use of funds.

Yours Faithfully,
o

g
(M. H-Paranjape)

Executive Engineer
Enci: Cheque no. 218534 daled 18 04 2017 (|n Original)

Copy for information to;
CE(T)

Talor\VY
e e ()
iewH T, 5T

C,N,c[\,.g,-cmemaﬂ ‘
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EXHIBIT
@@m@%%ﬁ MUMBAI MET OLITE '
: (S TR

No. wa!M_TI--iL.’BNHS Assignment/Funds/Payment/17 - Engineering Division
Date: 25/09/2017

To,
The Executive Director,
Mangroves and Marine Biodiversity Conservation Foundation Mumbai

Clo The Additional Principal Chief Conservator of Forests (Mangrove Cell),
A-Wing, 2™ Floor, SRA Building,

Anant Kanekar Marg, Bandra (F).

Mumbai -400051

Sub'  Implementation of Flamingos & Birds related mitigation measures and birds' monitoring

program for the Mumbai Trans Harbour Link (MTHL) project.

Ref: 1. MMRDA's Letter of Award to BNHS dated 15.05.2017.
2. Modified instructions from CCF Thane Working Permission dated 28.06.2017.
3. MMRDA’s letlers to Mangrove Foundation dated 06.07.2017 and 04.08 2017
4, Your reply dated 12.09.2017

Sir,

The Ministry of Environment and Forest (MoEF), on 22.01.2016, has awarded in-
principle clearance for diversion of forest land to non-forest use for the Mumbai Trans
Harbour Link (MTHL) project subject to fulfilling the terms and conditions stated in the
clearance. On fulfilling the terms and conditions the Working Permission from Forest
Department is issued on 22.05.2017. According to the amendment dated 28.06.2017 in the
condition related to BNHS assignment in the Working Permission, MMRDA has been
directed to deposit the amount of BHNS assignment to the “Mangrove & Marine
Biodiversity Foundation Mumbai” The final accepted cost (negotiated) of BNHS
assignment for 10 years period is Rs. 31,92,73,240/-

2. You have clarfied MMRDA vide your letter dated 12.09.2017 to deposit the total funds in
lump-sum mode.

3. Accordingly, MMRDA is depositing Rs. 31,92,73,240/- (Full amount of assignment with
BNHS) vide enclosed Demand Draft No. 632710 dated 24.08.2017 drawn from Bank of
Maharashtra. You are requested to acknowledge the receipt of the same.

Thanking you,
Yours Faithfully,

e
Encl: DD No. 632710 dated 24.08.2017 (M. HParanjape)
(in Original) Execulive Engineer

Bandra - Kurla Complax, Bandra thasty, Mumbal » 400 081,
EPABI . 2658 0007 - G4 7 2669 4000 - FAXY » 2650 12584 - WER SITE : hipsdimmrda mararashivo govin

)
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Copy submitted for information to:

i) The Secretary (Forests), GoM, 4" floor, Main bldg Mantralaya, Mumbai 400032
Fax: 22023624

i) The Additional Principle Chief Conservator of Forest& Nodal Officer Maharashtra
State, Nagpur

i) The Chief Conservator of the Forests, Near Micro Wave Tower, Bara Bungalow
Area, Thane (East) —400603. ¢githane@mahaforest com

) The Deputy Conservator of the Forests, Near Hirakaot Talav, Alibag, (Dist. Raigad)
- 402201, dycfalibag@mahaforest.gov,in
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Monitoring and Mitigating the Impacts of
Mumbai Trans-Harbour Link on Flamingos and
Other Avifauna and Formulating a Conservation

Blueprint for the Sewri—Nhava Seascape.

October 2019 to March 2020
Update

Submitted to

Mangrove and Marine Biodiversity Conservation Foundation of Maharashtra

BNHS

DI s s

Bombay Natural History Society Phone —022 22821811
Hornbill House

Opp. Lion Gate Fax—022 2222837615
Dr. Salim Ali Chowk

S. B. 5. Road, Fort Website — www.bnhs.org

Mumbai 400001 Email — director@bnhs.org
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Recommended Citation:

Apte, D., R. Khot, S. Bajaru, M. Prabhu, R. Pitale, S. Jain, K. Chandel, R. Muni, M.
Shukla, N. Chaudhary, R. Duggal, B. Desai, S. Dalvi, & S. Bhave (2019): Monitoring
and mitigating the impacts of Mumbai Trans-Harbour Link on flamingos and other
avifauna and formulating a conservation blueprint for the Sewri—Nhava seascape.
Half yearly report (October 2019 to March 2020). Submitted to Mangrove and
Marine Biodiversity Conservation Foundation of Maharashtra, pp. 1-56.
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Disclaimer

The observations represented in this report are based on study duration mentioned in the report. The
observations may change or vary depending upon on further surveys.
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Summary

During October 2019 to March 2020, the abundance and distribution of flamingos
and other avifauna were estimated by conducting various population monitoring
surveys at different wintering sites. Additionally, the behavioral surveys carried out
at different high-tide roosting and low-tide feeding sites shed some light on the
behavioral response of shorebirds especially towards disturbances at the
construction sites. Simultaneously, bird ringing sessions were also carried out at
different roosting sites to understand avifaunal migratory patterns. We also collected

and analyzed macrobenthos and plankton samples from the study area.
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1. Methodology

1.1 Study site
This study was carried out in four inland wetland sites (high tide roosting sites) that

includes Training Ship Chanakya (TSC), Bhandup Pumping Station (BPS), Non-
Residential Indian (NRI) complex and Belpada mangrove and three mudflat sites
(low tide feeding sites) - Thane Creek, mudflats of Sewri and Nhava-Sheva.

2. Bird sampling

2.1 Bird counts

The total count method was used for sampling birds (Bibby et al., 1998) and adopted
different sampling strategies for wetlands, creek and flamingos, viz., wetland count

surveys (WCS), transect count surveys (TCS) and flamingo count surveys (FCS).

WETLAND COUNT SURVEYS (WCS): Surveys were conducted simultaneously
in all four wetlands during the high tide timings when shorebirds inhabit the inland
wetlands for their roosting purpose. The total number of birds observed was counted
an hour before and after the high tide. The count was taken for three consecutive

days and an average estimation of the total population was calculated.

TRANSECT COUNT SURVEYS (TCS): In TCS, all the species of birds observed
in the creek were recorded and their population was estimated. before the
commencement of the census, almost the whole of the Thane Creek was divided into
40 transects that differed by a distance of 1 Km. These transects were allotted to a
team of researchers, who surveyed it on hand rowed boats. Whereas, ground surveys
were carried out at Sewri and Nhava-Sheva jetties. Observer counted and estimated
the bird population using Nikon binoculars. Low tide timings were preferred for

these counts when the birds feed on the exposed mudflats.

FLAMINGO COUNT SURVEYS (FCS): The census was carried out on three
consecutive days in a month to know the abundance of Lesser Flamingo
(Phoeniconaias minor) and Greater Flamingo (Phoenicopterus roseus) by

conducting boat surveys at Thane Creek and ground surveys at Sewri and Nhava-
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Sheva jetties during low tide. The eastern and western banks of the Creek were
divided into 40 transects. Before the census, the Creek was divided into eight stations
(each having respective transect IDs): 1. Airoli to Vitava (East), 2. Airoli to Vitava
(West), 3. Ghansoli to Airoli (East), 4. Ghansoli to Airoli (West), 5. Ghansoli to Vashi
(East), 6. Ghansoli to Vashi (West), 7. Vashi to NRI (East), 8. Vashi to Trombay
(West).

The simultaneous counts were taken by direct observations using binoculars by
multiple teams of researchers and assistants in hand rowed boats. Observer from
each team independently counted and estimated the numbers of birds using blocks

of 100, 500, 1000, etc. according to the size of the flock (Bibby, et al. 1998).

2.2 Bird Behavior
To study the behavioral ecology of shorebirds, particularly in response to

disturbances, the study sites were divided into 3 categories - Roosting, Feeding, and
Construction. Roosting sites include four inland wetlands (high tide dependent) -
Training Ship Chanakya (TSC), Bhandup pumping station (BPS), Non-Residential
Indian (NRI) complex and Belpada mangrove. Thane Creek is considered a feeding
site as it provides a huge area of exposed mudflats that are rich in cyanobacteria and
marine benthic fauna during low tide. Sewri and Nhava-Sheva are the construction
sites where behavioral surveys were conducted to study bird response to construction

activities happening due to Nhava- Sheva sea link construction.

The target species for behavioral observations were decided beforehand based on
their abundance within the study sites. These species have been utilizing these sites

as their wintering grounds for many years. The species are as follows:

i

Black-tailed Godwit (Limosa limosa)
Common Greenshank (Tringa nebularia)
Common Redshank (Tringa totanus)
Curlew Sandpiper (Calidris ferruginea)
Lesser Sandplover (Charadrius mongolus)
Little Stint (Calidris minuta)

N
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7. Eurasian Curlew (Numenius arquata)

8. Whimbrel (Numenius phaeopus)

9. Greater Flamingo (Phoenicopterus roseus)
10. Lesser Flamingo (Phoeniconaias minor)

11. Pied Avocet (Recurvirosira avosetta)

We have classified the behaviour into 11 major categories (Bensaci et al., 2015;
Eduardo, G., & G. A. Baldassarre, 1997; Felicity, A., & Baldassarre, G. A., 1995;
Kumssa, T., & A. Bekele, 2014) viz. Feeding, Movement, Maintenance, Resting,

Vigilance, Aggression, Defecation, Flying out, Alert, Courtship, and Standing.

As the behavioral study is aimed to understand the response of target species
towards disturbances, the disturbance sources have also been grouped into human
disturbances, avian predators, other animals, and vehicle categories. Human
disturbances include bird watchers, fishermen, construction activities, etc. Avian
predators include Black Kite (Milvus migrans), Osprey (Pandion haliaetus), etc.
Vehicular disturbances include aireraft, trains, boats, traffic noise, ete. Other animals
include dogs, cattle, ete. Noticeably, most of these disturbances are occurring at the
roosting, feeding, and construction sites continuously. Hence, it needs to be

monitored for further implementation for the conservation of migratory species.
Following covariates were also noted while behavioural video recording:

e Total duration of disturbance
¢ Distance between the disturbance source and focal bird
e Distance between the focal bird and observer

o Flock size and composition

We adopted Focal Animal Sampling (Altmann, 1973) for understanding the
behavioral ecology of shorebirds. Focal individuals were selected arbitrarily and
videotaped for 1 minute. As far as possible, different focal birds were selected for

subsequent observations. In cases where a few individuals of a species were present,
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there was a 5 minutes interval between two observations of the same individual. Each

observation was treated as independent during transcribing.

The observations were carried out at least one hour before high tide at roosting sites
while one hour before low tide at feeding and construction sites. Videos were also
recorded if the birds were present even after the high or low tides within the study

area.

Videos were transcribed using BORIS v.7.5.3. (Friard & Gamba 2016). An ethogram
was created for the behavior of birds in BORIS to assess the time spent by individuals
in each activity. We took behaviors or events of short duration, such as defecation
and flying out, as point events in the ethogram. Other long-duration behaviors were
considered as state events. A state event for no observation was also created in the
ethogram which was used when the focal individual was out of the frame. Videos
having more than 10 seconds of no observation were discarded during transcribing.
2.3 Bird ringing

Bird ringing was conducted between November 2019 and March 2020 at high tide
roosting sites viz., TSC Wetland, NRI wetland, and saltpans around BPS. We used 3-
4 wader nets (size 11.5 cm; dimensions 2m x 100m) for capturing birds for ringing.
Three to four nets were deployed considering water depth, wind direction, and
movement of the waders. Birds were extracted from the nets by experienced trappers
and then ringed by experienced ringers to minimise stress and injury to birds. We
followed the Indian Bird Banding Manual (Balachandran. S., 2002) for ringing and
recording morphology and morphometry of the waders.

In this entire period, from October to March, we could not conduct some of the

surveys due to the rain, rough sea condition, and COVID 19 pandemic (Table 1)
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Table 1 Summary of surveys conducted in six consecutive months
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Surveys Oct 2019 | Nov2019 | Dec2oig | Jan 2020 | Feb zo2z0 | Mar 2020
Wetland 3 3 3 3 3 NA
count (Dates;08, | (Dates; 07, | (Dates; 07, | (Dates; 07, | (Dates; 09,
Survey 09, 10) 09, 10) 08, 09) 08, 09) 10, 11)
Transect 1 1 1 1 1 1
count (Dates; 05, | (Dates; 02, | (Dates; 10, | (Dates; 14, | (Dates;12, | (Dates; 12,
survey 06) 03, 04, 05, 11, 17, 18, 15, 16, 17, 13, 14, 15, 13, 14, 15,
06, 09, 10) 19, 20, 21) 18, 19, 20) 16, 17, 18) 16)
Flamingo 1 NA 3 a g 3
CEensus (Date; 03) (Dates; 02, | (Dates; 02, | (Dates; 04, | (Dates; 03,
03, 04) 03, 04) 05, 06) 04, 05)
Behaviour 14 6 8 13 11 6
al survey (Dates; 02, | (Dates; 01, | (Dates; 07, | (Dates; 03, | (Dates; 02, | (Dates: 03,
04, 07, 10, a7, 09, 10, 08,09,10, | 04, 08,009, 03,17, 18, 04, 07, 09)
11, 14, 15, 12, 26) 13, 28, 29, 20, 28, 209, 19, 20, 25,
16, 17, 18, 30) 30, 31) 26, 27, 28)
23, 24, 25,
31)
Ringing NA 8 9 10 15 5
sessions (Dates; 03, | (Dates; 08, | (Dates; (Dates; (Dates;
06, 07, 08, 00,10,11, 10,11,12,13, | 3.4,5.6,7.8,1 | 6,7.8,11,13)
09, 10, 11, 12,13, 26, | 20,21,22,23 | 0,18,19,20,
12) 27, 28) ,24,25) 21,22.23,24
,25)

3. Observations
3.1 Wetland count survey (WCS)

The total number of species recorded from the inland wetlands was 74; 46 migratory

(including 27 wader species) and 28 non-migratory species. The observations

revealed a gradual increase in avifaunal species richness and abundance throughout

the six months. The maximum population was recorded 30188 individuals (of 50

species) in February 2020 and the minimum was recorded 2454 individuals (of 46

species) in November 2019 (Table 2).
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Table 2 Species richness and maximum population recorded in all inland wetlands

279

Oct, 19 | Nov, 19 | Dec, 19 | Jan, 20 | Feb, zo
Total species richness 40 46 49 50 50
Total migratory species richness 26 29 30 31 31
Total resident species richness 14 17 19 19 19
Total no. of individuals 26057 2454 4736 13013 30188
Total no. of migratory individuals 25674 2145 4236 12387 29393

The species richness of migratory birds has increased from October 2019 to February
2020 with the highest of 31 species in February. It was observed that the diversity of
migrants has shown a distinet pattern in different inland wetlands. In BPS, the
species richness increased and decreased for alternate months with an average of at
least 28 species. There was a sharp decline in the population at BPS between October
and November 2019. Afterward, it increased gradually till February 2020. A gradual
increase in the species richness was observed at NRI from October 2019 to February
2020 with the highest species richness (31) recorded in February 2020. From
November 2019 to January 2020 the species richness and the population visiting
TSC increased and then the numbers dropped from February 2020. In Belpada, it
increased from October-November, 2019, and remained more or less the same till
January 2020. Later, a drop in species richness was noticed in February 2020 (Table
3&4).
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Table 3 Species richness recorded in five consecutive months at different inland wetlands

BPS NRI TSC Belpada
Oct 2019 26 22 23 21
Nov 2019 25 25 30 25
Dec 2019 31 28 29 25
Jan zozo 29 27 a2 26
Feb 20z0 a1 31 27 21
Average 28 27 28 24

Table 4 Average (maximum-minimum) estimated individuals of migratory birds (excluding

flamingos)
Site Oct, 19 Nov, 19 Dec, 19 Jan, 20 Feb, 20
BPS 193?21(22?41- £6(54-40) 188132(92;60- 150101(1157)89- 749;56(;56?30-
NRI 128(154-102) | 553(681-328) | 221(253-201) 34;52(;}5])“1' 873?;305'
TSC 157(185-123) | 753(1179-511) | 623(712-574) 3053;2?15’ 922(1093-712)
Belpada | 110(294-16) | 159(221-119) | 350(411-274) | 586(842-329) 152(165-133)

Since last year (October 2018-March, 2019), both diversity and abundance have

declined in the wetlands. Several factors may have caused this. For instance, firstly,

Panje was one of the larger wetlands, used to support a huge population of migrants.

Now, as Panje is disturbed due to inconstant water flow. It can be assumed that the

avifauna that was coming to Panje, might have started using the other suitable sites.

Secondly, the fluctuations in water level due to rain and human control were making
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wetlands unsuitable for roosting. Thirdly, BPS, where the highest number of species
was recorded, became highly disturbed due to salt extraction during November-

February.

During this period, a single individual of one of the rare birds was recorded from
BPS; Long-billed Dowitcher (Limnodromus scolopaceus) between January and
March 2020. This species was also reported by bird photographers in 2017 from
mudflats of BPS channel in the Thane Creek.

3.2 Transect count survey (TCS)

In all, a total population of 18650 and 59754 individuals of avifauna (excluding
flamingos) were estimated in November and December respectively. These
populations comprised 16864 and 57527 individuals of migrants (including
waterbirds and raptors) recorded in their respective months. A remarkable increase
was observed in the estimated population of January and February i.e., 87984 and
94224 individuals respectively. Among these, 86335 and 93142 were migratory
shorebirds and raptors in their respective months. Comparatively, a slight decline
was seen in avifaunal abundance in March. Results indicate that a significant
addition of numbers was found in the population of waders between November and
January. Notably, Little Stint was the most abundant wader species throughout the
survey with the highest count (39992) recorded in January. Whereas, Green
Sandpiper, Wood Sandpiper, Ruddy Turnstone and Whimbrel were the least counted
waders in different months. (Table 5).
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Table 5 Species richness and abundance recorded in the Thane Creek

Site Thane Creek

Nov- Dec- Jan- Feb- | Mar-
Months Oor-19 19 19 20 20 20
Total species number NA 44 50 51 50 45
Total number of migratory 32 30
species recorded A = 34 35
Total number of resident 19 15
species recorded == 15 L 15
Total population recorded NA | 18650 | 50754 | 87984 | 94004 | 77240
Total population of migrants NA 16864 | 57527 | 86335 | 93142 | 75466
Total population of residents NA 1786 2227 1649 1082 1774

By contrast, results showed that mudflats of Sewri and Nhava-Sheva supported lower
species richness and abundance of migratory as well as resident birds throughout the

survey period (Table 6).

Table 6 Species richness and abundance recorded in Sewri and Nhava-Sheva mudflats

Site Sewri mudflat Nhava-Sheva mudflat

I
Oct- | Nov- | Dec- | Jan- | Feb- | Mar | Oct- | Nov- | Dec- | Jan- | Feb- | Mar

19 19 19 20 20 | -20 19 19 19 20 20 | -20
ﬁﬁ:ﬂlbg ecies 11 14 19 17 15 NA 12 10 12 13 10 NA
:;if‘;igory 8 8 11 10 10 NA 7 5 7 7 8 NA
:If:(i!;l;“t 3 6 8 7 5 NA 5 5 5 6 11 NA
igltjaullation 341 | 1053 | 227 | 1410 | 8305 | NA 222 161 322 | 2642 | 4500 | NA
Iﬁgﬁ;ﬁg’ﬂ 318 1011 156 | 1340 | 8249 | NA 136 12 198 2518 | 4340 | NA

_;g;ilﬁ';?i;n 23 42 71 70 56 NA 86 149 4 124 160 Nﬂ
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3.3 Flamingo Census (FCS)

In FCS, we estimated the abundance and distribution of Greater flamingos and
Lesser flamingos in the Thane Creek, Sewri and Nhava-Sheva mudflats. Due to
prolonged monsoon we could survey once in October. Later we sampled for three
consecutive days of every month till March 2020. Initially, in Thane Creek, we
counted fewer Greater flamingos, 835 individuals in October which increased to
29219 individuals in March 2020. Lesser Flamingo count on the other hand was nil
in October which increased to 61,802 in March 2020. Observations showed that the
subadult population of both species was comparatively less than adults during the

entire survey (Table 7).

Table 7 Population of flamingo species recorded from the Thane Creek

283

Age Thane creeck
Oct-19 | Nov-19 | Dec-19 | Jan-20 | Feb- Mar-
20 20

Greater Adult 26 NA 4287 7020 16710 | 23671
flamingo | Sub- 809 NA 1128 1108 8353 5548

Adult

Total 835 NA 5415 8128 25063 | 29219
Lesser Adult 0 NA 9 10357 26770 | 53462
flamingo

Sub- 0 NA 1 4145 7735 8340

Adult

Total 0 NA 10 14502 | 34505 | 61802

Results revealed both populations of Greater and Lesser flamingos inhabited the
mudflats of the East bank throughout this period of surveys, mainly congregated
towards upstream, near Ghansoli channel (Tr IDs; T1-T2 & T37-T40) and
downstream regions (Tr IDs; T35-T36 & T29-T34). Later, from J anuary till March, it
was observed that the abundance of flamingos was also distributed abundantly over
the mudflats of the West bank towards upstream-downstream regions (Tr IDs; T14-
T18 & T26).
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It was observed that relatively fewer Greater and Lesser flamingos inhabited the

mudflats of Sewri and Nhava-Sheva from January to March (Table 8).

Table 8 Population of flamingo species recorded from Sewri and Nhava-Sheva mudflats

during FCS
Sewri mudflat Nhava-Sheva mudflat ]
Species Age Oct- f? Dec- Jan- | Feb | Mar- (t)_c Nov | Dec | Jan | Feb | Mar
i9 19 i9 20 -20 | 20 19 | 19 | 19 | -20 | 20 | 20
Adult NA NA NA o NA 287 NA | NA NA 0 NA | 1500
aF b | NA |wa| wNa o |NA| o |NA|[NA|NA| o [NA| @
Total | NA | NA | Na o |NA| 287 | |NaA|NA| o |NA Y
Adult NA | NA NA 2335 NA | 2838 | NA| NA | Na 0 NA 25
Sub- <
LF Adult NA | NA NA 2060 | NA | 1268 | NA| NA | NA 0 NA 8]
Total NA | NA NA 4395 | NA | 4106 1;: NA | NA o NA | =25 i
3.4 Bird Behavior

A total of 3017 observations were recorded from October 2019 to March 2020 and
1071 observations have been transcribed in BORIS (Table 9). A monthly and species

wise number of observations for each site category is given in Table 10. Pied avocets

were not seen at construction sites whereas Whimbrel was not seen at any of the sites

during behavioral surveys.

Table 9 Number of observations in each site category

Site category Oct 19 Nov 19 Dec 19 Jan 20 Feb 20 Mar 20
Roosting 316 148 239 126 219 172
Feeding 386 0 492 157 188 0
Construction 0 8o 20 340 114 20
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Table 10 Species wise number of observations in each site category

Species Feeding Roosting Construction
Black-tailed Godwit 178 88 5
Common Greenshank 14 173 23
Common Redshank 151 203 142
Curlew Sandpiper 130 83 42
Eurasian Curlew 22 218 50
Greater Flamingo 140 119 26
Lesser Sandplover 145 16 70
Little Stint 183 115 25
Whimbrel 0 0 0
Lesser Flamingo 120 184 101
Pied Avocet 140 21 0

The behavior surveys were started from September 2019 and September to

November was considered as the post-monsoon season, December to February as

winter and March to May as summer season. Here we have plotted the activity

budget of species that had a minimum of 30 observations during post-monsoon

season. These species include Common Redshank, Little Stint, Eurasian Curlew,

Black-tailed Godwit, Common Greenshank, Curlew Sandpiper, Greater Flamingo,
and Lesser Sand Plover. Out of these species, only Common Redshank has a

minimum of 30 observations at each site category ie. feeding, roosting, and

construction sites. Little Stint and Curlew Sandpiper have it on feeding and roosting

sites. The rest of the species have their activity budgets plotted only at one of the site

categories.

Page | 16




1958

286

FS:N=56,RS:N=092,CS:N=39

Time spent in activity
(5] [#5] = U a =l jo.2]

2

o
=

Feeding Movement  Maintenance Resting Vigilance Agression

B FS: Feeding Site ™ RS: Roosting Site  m CS: Construction Site

Figure 1 Activity budget of Common Redshankat feeding, roosting, and construction sites

Fig 1: shows the activity budget of Common Redshankat all of the sites and we can
see that it spends most of its time feeding at construction (Sewri and Nhava-Sheva).
The mudflats of Sewri and Nhava-Sheva provide one of the major foraging grounds
for these birds. The proportion of time spent in feeding by Common Redshank is
higher at construction sites as compared to feeding and roosting sites. Whereas, time
spent in vigilance is lower at construction sites than that of feeding and roosting
sites. This suggésts that this species is not affected by the construction activities and
may have habituated to such anthropogenic activities. Birds can become habituated
to disturbances (Fitzpatrick & Bouchez, 1998) because birds can learn and identify
the predictable patterns of human activities that do not pose any threat to them
(Burger, 1989; Burger & Gochfeld, 1991). Similar results were observed for Common
Redshank by Rosli & Nor Atigah, 2017 where the birds ignored sound produced by
vehicles and continued feeding until the vehicles came very close. It has also been
observed during the behavior surveys that other waders also come as close as uptos
meters to the under-construction bridge. However, we have seen a decline in the

wader population at the construction sites. So even though the birds are gefting
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accustomed to the construction, the construction activities could still be impacting
the overall population of waders. If this impact is temporary or permanent can be
inferred only after 5 years of post-construction monitoring. The impact of
disturbance on the populations of birds also depends upon the availability of an
alternative habitat (Burton, 2003). The decision for moving to a new site depends on
the availability and quality of the new site (Ydenberg and Dill, 1986). However, in
some cases, birds might continue to feed in areas where the food is sufficient even in
the presence of human disturbances (Rosli & Nor Atiqah, 2017), as seen in the case of
Common Redshank at construction sites. This is done to optimize the energy

expenditure as flying to a new foraging site will require more energy (Lafferty, 2001).

Waders such as Little Stint, Black-tailed Godwit, Curlew Sandpiper, Lesser Sand
Plover and Common Greenshank were almost equally engaged in resting and
vigilance at the roosting sites indicating a high degree of predation and disturbance
at these sites (Fig 2, 3, 4, 5, 6 & 7). Spending much time in vigilance at roosting sites
can negatively impact the fitness of these birds as it reduces the time available for
fitness-enhancing activities such as resting, maintenance, and foraging (Fritz, 2002).
This can also increase their energy expenditure which can affect their ability to build
fat reserves to fulfill their annual cycle of moult, migration, and breeding (Spencer,
2010). In the case of Greater Flamingo at roosting sites, it spent most of its time on
maintenance followed by feeding and vigilance indicating that it is not affected by the
disturbances, unlike the smaller waders. The flamingos may have habituated to the
human disturbances and avian predators such as Black Kites and Marsh Harriers
pose no threat to these large birds (Fig 8). All these species also devote much of their
time in feeding at the feeding sites followed by maintenance and vigilance as seen in

the graphs.
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Figure 2 Activity budget of Little Stint at feeding and roosting site
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Figure 3 Activity budget of Black-tailed Godwit at feeding site
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Figure 4 Activity budget of Curlew Sandpiper at feeding and roosting sites
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Figure 5 Activity budget of Lesser Sand Plover at feeding site
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Figure 8 Activity budget of Greater Flamingo at the roosting site

3.5 Bird ringing
We conducted 49 trapping sessions from September 2019 to March 2020. All these

trapping sessions were done mainly at two sites BPS and TSC. We were successful in
trapping 5356 birds during these sessions of which 5318 were small waders and 38

Flamingos. We also got 385 recaptures during these trapping sessions. Details are as

below.
Table 11 Ringing and colour flagging details
Date of No. of Recapture
ringing | Individual asp Recaptured Species
session s ringed
= 7 Common Redshank, 1 Curlew
3-11-2019 51 8 Sardniper
17 Common Redshank, 1 Green
6-11-2019 94 o Shank, 2 Lesser Sand Plover, 1
Curlew Sandpiper
8 Common Redshank, 1 Little
siisdlninn s . 13 Stint, 4 Curlew Sandpiper
8-11-2019 23 3 3 Common Redshank
9-11-2019 170 1 1 Common Redshank ]
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10-11-2019 147 1 1 Terek Sandpiper
11-11-2019 111 0
) 2 Curlew Sandpiper, 1 Little Stint,
121 ey 136 o 8 Common Redshank
o 4 Terek Sandpiper, 2 Lesser Sand
Ry 287 7 Plover, 1 Curlew Sandpiper
ol 3 Terek Sandpiper, 1 Little Stint, 1
9-12-2019 0 5 Lesser Sand Plover
it 7 Common Redshank, 1 Curlew
i wiinn 197 9 Sandpiper, 1 Terek Sandpiper
o 3 Curlew Sandpiper, 3 Common
pea— e 7 Redshank 1 Lesser Sand Plover
_— 3 Lesser Sand Plover, 1 Common
i==taeoly 152 5 Sandpiper, 1 Little Stint
2 Terek Sandpiper, 1 Common
13-12-2019 156 11 Redshank, 2 Lesser Sand Plover, 6
Little Stint
26-12-2019 94 0
27-12-2019 45 0
28-12-2019 180 2 1 Common Redshank, 1 Lesser
Sand plover
- 151 4 Common Sandpiper, 1 Terek
Sandpiper
11-1-2020 14
. 5 Common Redshank, 1 Lesser
e 36 Sand Plover
L 3 Common Redshank, 2 Terek
13-1-2020 179 ; Sandpiper, 1 Curlew Sandpiper
1 Common Redshank, 1 Common
20-1-2020 149 14 Sandpiper, 4 Lesser Sand Plover, 2
Little Stint, 6 Terck Sandpiper
- 4 Common Sandpiper, 2 Lesser
e s 7 Sand Plover, 1 Little Stint
" 5 Common Redshank, 3 Curlew
S2-1-2020 139 o Sandpiper, 1 Terek Sandpiper
™ 2 Terek Sandpiper, 1 Common
Sislesaa o o Redshank, 2 Curlew Sandpiper
24-1-2020 88
3 Common Sandpiper, 3 Curlew
25-1-2020 136 11 Sandpiper, 2 Lesser Sand Plover, 3
Little Stint
2 Little Stint, 1 Kentish Plover, 1
3-2-2020 139 06 Lesser Sand Plover, 1 Curlew

Sandpiper, 1 Terek Sandpiper
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1 Lesser Sand Plover, 1 Curlew

4-02-2020 117 2 Sandpiper
——_— 76 - E(?&J;"}l;:«r\:lfandplper, 4 Common
1g Common Redshank, 3 Lesser
6-02-2020 76 28 Sand Plover, 1 Little Stint, 5 Curlew
Sandpiper
7-02-2020 13 0
8-02-2020 67 0
3 Terek Sandpiper, 1 Little Stint, 1
Common Redshank, 1 Lesser Sand
e 103 8 Plover, 1 Common Sandpiper, 1
Curlew Sandpiper
18-02-2020 25
19-02-2020 7
S GREET 80 6 4 Common Sandpiper, 2 Lesser
Sand Plover
21-02-2020 91 7 7 Common Redshank
22-02-2020 103 11 11 Common Redshank
12 Common Redshank, 2 Little
23-02-2020 122 16 Stint, 1 Common Green Shank, 1
Terek Sandpiper
4 Common Redshank, 7 Terek
Rt B 2 Sandpiper, 1 Lesser Sand Plover
26 Common Redshank, 1 Marsh
o . a5 Sandpiper, 1 Grey Plover
1 Terek Sandpiper, 27 Common
06-03-2020 159 28 Redaliisilk
07-03-2020 69 o 6 Curlew Sandpiper, 1 Little Stint
2 Curlew Sandpiper, 20 Common
8-03-2020 129 25 Redshank, 2 Lesser Sand Plover, 1
Terek Sandpiper,
15 Common Redshank, 1 Curlew
11-03-2020 161 23 Sandpiper, 6 Terek Sandpiper, 1
Lesser Sand plover
3 Common Redshank, 2 Curlew
13-03-2020 102 7 Sandpiper, 1 Lesser Sand Plover, 1

Terek Sandpiper
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4. Benthic Fauna

The diversity and dynamics of a population and their interaction with the
environment play a vital role in understanding community ecology. The shoreline
also known as the intertidal zone is subjected to rhythmic rise and fall of water level
which eventually causes gradient display of organisms having elastic ability to
survive through changing temperature and salinity. In this system, primary and
secondary consumers are benthic fauna, which in turn are consumed by top
predators such as epibenthic crustaceans, fishes, and shorebirds (Raffaelli and
Hawkins, 1999). Many studies have revealed a positive correlative between shorebird
abundance and their invertebrate prey availability (Boettcher et al., 1995) at muddy
intertidal mudflats. This aide the study of diversity and distribution of macrobenthic
fauna to very essential in the present study. Additionally, the benthos is regularly
monitored as a pointer of conceivable changes within the system. Being closely
associated with the sediment and relatively long-lived, benthic fauna indicates the

effects of environmental changes at a particular place over a long period.

Wetlands in coastal areas are crucial natural resources and are gaining importance in
recent years. The coastal wetlands comprise of critical transition zones between
continental landmasses, freshwater habitats, and marine habitats and are
ecologically sensitive systems (Ghosh, 2017, Turner et al. 2000). These transition
zones facilitate ecosystem services like shoreline protection, organic decomposition,
carbon sequestration, flood control, nutrient cycling, water quality improvement,
habitat for migratory and resident animals, and regulation of fluxes of nutrients,
water, particles, and organisms between land, rivers, and the ocean (Costanza et al.

1997; Levin et al. 2001).
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5. Methodology

Macrobenthos samples were collected from intertidal mudflats of the Thane Creek,
Sewri, Nhava, Wetlands from October 2019 to March 2020. Due to prolonged rains,
Thane Creek was not sampled during October. Along with this, macrobenthos
samples were also collected from the sub-tidal area of the Thane Creek from
December 2019 to March 2020. The sampling period has been divided into four
phases namely Phase I (October), winter (November, December, and January),
Phase II (February), and summer (March) to represent seasons. Thane Creek was
divided into forty transects at an interval of 1 km along both banks of the Creek for
the estimation of macrobenthic density, biomass, and diversity of Polychaete
families. Two transects from Sewri and Nhava-Sheva were sampled monthly along
with the creek sampling during the study period. In January and February 2020,
three transects were sampled from Sewri whereas in Nhava-Sheva, one additional
transect was laid during February 2020. Intertidal mudflats were divided into 3
zones i.e. Mangrove line (Zone A), mid-water line (Zone B), and low-water line (Zone
C), to study the changes in the macrobenthic distribution at different tide levels. To
explore the distribution and composition of macrobenthic groups within the upper 15
cm of the substratum, the core has been sectioned into five strata (2cm, 4cm, 8cm,
11em, and 15cm). These sections were also created based on the beak size of the
shorebirds inhabiting the mudflats for feeding. This later component also aids in
correlating the vertical stratification of macrobenthic groups and food preference of

the bird species.

Van Veen grab (0.02 m?) was used to collect macrobenthos samples from the middle
channel of the Thane Creek as subtidal samples. The samples were collected from the
channel from 10 locations each 2km apart and which also coincides with the

transects laid over the mudflats.
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The present study was carried in five wetlands- BPS, TSC, NRI complex, and
Belpada. In the case of wetlands, quadrate (20¥20cm) was used to collect sediment

samples from four different directions of the wetland.

A total of five sites (P1 to P5 and Z1 to Z5) were sampled in the Thane Creek every
month from October 2019 to March 2020 for the collection of phytoplankton and
zooplankton with the help of plankton nets. Due to bad weather conditions, only
three sites were sampled in November 2019. Analysis for January, February, and

March is under process and will be included in future reports.

6 Results
6.1 Thane Creek

An overall seasonal trend in the macrobenthic density and biomass has been
observed during the study period. Macrobenthic density has shown a considerable
decrease from winter (15343/m3) to Phase II (4108/m3). A similar trend was
observed in the case of macrobenthic biomass with average values 14.06g/m3 during
winter which declines to 4.18 g/ m3 during Phase II. Overall a decline in the average
density of Polychaetes and Gastropods has been observed from winter (2966/m3;
15343/m3) to Phase II (1800/m3; 4108/m3). A similar trend was observed in terms
of macrobenthic biomass for Polychaetes (winter-0.97 g/m3; Phase II-0.53 g/m3)
and Gastropods (winter-1.77 g/m3; Phase I1-0.29g/m3) during the study period. In
winter, Gastropods (1287/m3) dominated the macrobenthic composition followed by
Polychaetes (975/m3), Phoronida (29/m3) and Bivalve (11/m3). Whereas during
Phase II (Fig. 9), Polychaete (401/m3) dominated the macrobenthic composition
followed by Gastropod (239/m3), Phoronida (3/m3) and Bivalve (2/m3). In the case
of macrobenthic biomass (Fig. 10), Gastropods (1.77g/m3) displayed maximum
biomass followed by Polychaetes (0.9g/m3), Chordates (0.1g/m3) during winter. In
Phase II, Polychaetes (0.53g/m3) exhibited the highest biomass followed by
Arthropods (0.04g/m3) and Flatworms (0.4g/ m3). East bank has shown highest
density and biomass (avg. 15343/m3; 14.96g/ m3) in Tr 39 during winter whereas in
Phase II West bank displayed the highest density and biomass (4108/m3 ; 4.18 g/
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m3) in Tr 20. Overall, during the study period, 10 Phylum and 20 groups of
invertebrates were observed in the Thane Creek. Winter exhibited higher
macrobenthic diversity with the presence of 18 faunal groups whereas, Phase II
exhibited 16 faunal groups. Arthropoda was the most diversified phylum comprising
of 9 groups namely Brachyura, Barnacle, Shrimp, Anomuran, Amphipod, Taniads,
Cumacean, Pycnogonid, Insect larvae.
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Figure 11 Seasonal variation in the percentage composition of Polychaete families in
different transects of the Thane Creek
During the present study total, 15 Polychaete families (Fig. 11) were recorded from
intertidal mudflats of the Thane Creek. The maximum number of Polychaete families
was observed during December (11 families) followed by January (10 families) and
February (10 families) and November (9 families). Based on their density Spionidae
found to be the dominating family followed by Pilargidae, Nephytidae, Nereidae, and
Capitellidac. The Percentage composition of Spionidae has declined from 86% in
winter to 73 % during Phase II whereas an increasing trend was observed in the case
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of Pilargidae (winter- 5% to Phase II- 13%) and Nephytidae (winter- 3% to Phase II-

9%).
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Figure 12 Zonal variation in macrobenthic density (A) and biomass (B) in different seasons
along the Thane Creek
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Macrobenthic diversity shows variation along with zones and different stratum.
Presently no specific observations were obtained in terms of zonal distribution and
biomass of the macrobenthic groups. Zone A (Fig. 12) exhibited dominance of
Polychaetes both in terms of abundance (winter-980/m3; Phase II- 505/m3) and
biomass (winter-0.9g/ms3; Phase II-0.8/m3) followed by Gastropods during both
seasons. Whereas Zone C contradicts the observations obtained at the Zone A as
instead of Polychaetes, Gastropod dominates the macrobenthic composition in terms

of density and biomass.

Zone B exhibits dominance of Gastropods in terms of both abundance and biomass
during winter whereas Polychaete dominates in Phase II. Overall Zone B (10 No.)
exhibits more faunal diversity followed by Zone A (8 No.) and Zone C (7 No.).

Maximum macrobenthic diversity was observed in stratum 4 and all other strata
showed consistent diversity (Fig. 13). Macrobenthic density and biomass declined
vertically downwards from the stratum 2cm to stratum 15cm. Polychaete dominates
the benthic abundance followed by Gastropods in all stratum during both seasons
except for stratum 2cm in the winter season, which exhibits an opposite trend.
Polychaetes dominate in terms of macrobenthic biomass in all stratum except for

stratum 2cm for both seasons.
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Figure 13 Vertical variation in macrobenthic density (A) and biomass (B) in different
seasons along the Thane Creek

6.2 Subtidal

Polychaetes, Gastropods, and Phoronids found dominating the macrobenthic
composition within the subtidal zone. Polychaetes dominate in terms of density at all
the sampling points and in both the seasons followed by Gastropods and Phoronids.
The density of macrobenthos (Fig. 14 A) was found to be highest in the winter season
(avg. 233/unit volume) which declined during Phase II (avg. 135 per unit volume).
The summer season (represented by the month of March) depicted a slight rise again
in the macrobenthic density (avg. 204 per unit volume). The overall abundance of
Polychaetes was highest in winter (avg. 233/unit volume) followed by summer (avg.
126/unit volume) and least during Phase II (avg. 126/unit volume). Whereas an
opposite trend has been observed in case of Gastropods (winter- avg. 81/unit

volume; summer- avg. 50/unit volume; Phase II- avg. 135/unit volume) and
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Phoronids (winter- avg. 22/unit volume; summer- avg. 14/unit volume; Phase II-
avg. 49/unit volume). Phase II exhibited maximum biomass (Fig. 14 B) as compared
to the other two seasons. Polychaetes dominate in terms of biomass during winter
(0.07g/unit volume) and summer (0.16g/unit volume) followed by Phoronids and
Gastropods. Whereas in Phase II, Phoronids (0.15g/unit volume) exhibits the highest
biomass followed by Gastropods and Phoronids.

During this study period total of 7 invertebrate phyla and 9 groups were recorded
from the sub-tidal area. Winter displayed maximum faunal diversity (9 groups)

followed by Phase II (8 groups) and summer (8 groups).

Pertaining to Polychaete diversity (Fig. 14 C) about, 8 families were observed, of
which 6 families showed their presence consistently in all three seasons. The family
Spionidae was predominant throughout the seasons followed by the family

Nephtyidae when compare to the other families which were in less numbers.
6.3 Sewri and Nhava-Sheva mudflats

At these two mudflats, among all seasons, winter exhibits maximum macrobenthic
abundance (Fig. 15 A) (Sewri-1236/m3; Nhava-Sheva-278/m3) and diversity (Sewri-
7 No.; Nhava-Sheva- 8No.) followed by Phase I and Phase I. Phase II has depicted
maximum biomass (Fig. 15 B) (Sewri-1.91g/m3; Nhava-Sheva-3.16g/m3) in both
sampling places followed by winter and phase I. Overall 8 invertebrate phylum and
12 groups and 8 invertebrate phylum and 10 groups were observed during the study
period from Nhava-Sheva and Sewri respectively. Polychaetes dominate in terms of
abundance in both Sewri (1236/m3) and Nhava-Sheva (278/m3) during all sampling
seasons followed by Gastropods and Arthropods. Gastropods depicted maximum
biomass during Phase I (0.1 g/m3) and winter (1.914 g/m3) whereas Bivalve showed
(1.9 g/m3). In the case of Nhava-Sheva, Bivalve exhibits maximum biomass during
Phase I (0.01 g/m?) and Chordata count maximum during winter (1.57 g/m3) and
Phase IT (3.17g/m2). Overall, Sewri exhibits more abundance of benthic fauna

whereas Nhava-Sheva shows more diversity.
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Zone C exhibits maximum benthic density (Sewri-1495/m3; Nhava-Sheva- 293/m3)
followed by Zone B irrespective of seasons. In terms of biomass, Zone C shows the
highest value (13.1g/ms3) in Sewri followed by Zone B (5.78/m3) whereas Zone B
(9.5g/m3) dominates in case of Nhava-Sheva followed by Zone C. Zone A exhibits less
density (Sewri-g0o2/m3; Nhava-Sheva- 330/m3) and biomass (Sewri-0.8/m3; Nhava-
Sheva- 0.6/m3) during both seasons at both places. In terms of diversity, Zone A (8
No.) depicts maximum diversity in Nhava-Sheva whereas in Sewri Zone C (7 No.)
exhibits more diversity as compared to other Zones. In Nhava-Sheva, Zone C was not
sampled during Phase I due to less exposure of mudflat. Overall, winter exhibits
maximum abundance in all zones at both sites except for Zone A of Sewri mudflats.

During the study, it was observed that Polychaetes dominates in all stratum followed
by Gastropods. Overall, the maximum density of macrobenthos was observed within
the upper 2 em stratum-which further declines and found the lowest value of density
at the 15em stratum. In Sewri, maximum biomass was observed in stratum 2
(21.824g/m3) followed by stratum 15 (5.5g/m83), stratum 11 (1.4g/m3) whereas in
Nhava-Sheva stratum 8 showed maximum value (15.84g/ m?) followed by stratum 2
(10.13g/ m3), stratum 15 (1.1g/ m3). Biomass does not show any such trend. Stratum
8 exhibits maximum diversity (9 No.) whereas all other stratum shows consistent

faunal diversity.
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terms of the composition of Polychaete (Fig. 15 C), Nhava-Sheva exhibits more
diversity as compared to Sewri. Overall, 10 families were recorded during three
seasons and four families were prevalent Spionidae, Pilargidae, Nephytidae, and
Capitellidae. Although Phase I showed the least diversity in terms of Polychaete
composition however winter season exhibits maximum Polychaete diversity in both

sampling areas followed by Phase II.

At Sewri, Spionidae was the most dominating Polychete family during all seasons
followed by Pilargidae and Capitellidae during Phase I and winter. Whereas during

Phase II second dominating family was Glyceridae and Pilargidae.

At Nhava-Sheva, during Phase I, Pilargidae was the dominating family followed by
Nephytidae and Capitellidae. Nephytidae dominated Polychete composition followed
by Spionidae, Pilargidae, and Capitellidae during winter and Phase II.

6.4 Wetlands

Belpada: This wetland exhibits maximum macrobenthic density (1753/m3) and
faunal diversity (4 No.) during winter followed by Phase II and Phase 1. Whereas
maximum biomass (2.9g/m3) was observed during Phase I followed by winter and
Phase II.

BPS: In the case of BPS, Phase II recounts maximum density (1931/m3) followed by
Phase I (1683/m3) and winter (334/ m3). Benthic density was higher during Phase I
(3.78/m3) and declines with seasons from winter (2g/m3) to Phase II (0.5g/m3).
Winter exhibit more diversity of benthic fauna in BPS during winter while the other

two seasons have equal diversity.

NRI: Phase I showed a maximum density (451/m3) with a continuous decline from
winter (286/m3) to Phase II (50/m3). Benthic biomass and diversity displayed
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similar trends in NRI, being maximum during winter (3.6g/ms3; 5 No.) followed by
Phase I (1.6g/m3; 3 No.) and Phase II (0.5g/m3; 1 No.).

TSC: Phase I showed the least benthic density (440/m2) in TSC and a seasonal
increase in density was observed from Winter (647/ m3) to Phase II (731/m3).
Whereas maximum benthic biomass was observed in Phase I (14g/ m3) followed by
Phase II (10.8g/m3) and winter (3.3g/ m3). Winter (5No.) supported maximum
diversity in TSC followed by Phase I (4 No.) and Phase II (2 No.).

Overall, 5 Phylum and g benthic groups (Fig. 16) were observed in all wetlands.
Arthropoda is the most diversified phylum comprising the presence of 4 groups-
Amphipods, Shrimp, Chironomus larvae, and Tanaids. Arthropods contribute to
maximum benthic density in NRI and BPS during Phase I and in TSC during Phase IT
whereas Gastropods exhibits maximum contribution during winter. Overall,
Polychaetes were present in all sites and during all seasons. In total, 5 Polychaete
families (Fig. 16 C) were observed in wetlands during all seasons. Belpada being the
most diversified wetland supports 5 families in winter and 3 families during the other
two seasons. There was no diversity and seasonal variation observed in NRI as only
Nereidae was found during all seasons. In BPS, Phase I exhibited the presence of
Nereidae, whereas both Spionidae and Nereidae were observed during winter and
Phase II. Similarly, TSC also showed the presence of only Nereidae during Phase I
and Phase II whereas Spionidae and Nereidae being present in winter. Nereidae was
found at all sites during all seasons and dominates other families at all sites during
Phase I. During winter and Phase II, Capitellidae dominated Belpada and Spionidae
in BPS.
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Figure 16 Seasonal Variation of macrobenthic abundance (A), biomass (B) and Polychaete (C)
diversity in different wetlands

6.5 Planktons

A total of 23 species of phytoplanktons were found during both seasons (Fig. 17). In

Phase 1, Skeletonema costatum (39%) dominates followed by Coscinodiscus granii
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(17%) and Navicula sp., all other species contribute less than 10% to phytoplankton

composition. During winter, Skeletonema costatum (21%) dominates the

composition followed by Odontella sp. (20%) and Thalassiosira sp. (11%) and rest all

species account less than 10% to plankton composition. Dinophysis miles,

Ornithocerus sp., Thalassionema sp. were found only during Phase I whereas

Cyclotella sp., Cylindrotheca Closterium and Thalassiothrix sp. were observed in

only during winter season. Overall, 20 phytoplankton species were found in Phase I

and 19 during winter. Except for Leptocylendricus sp., Odentella sp., Surtrella sp.,
and Thalassiosira subtilis, all other phytoplankton species exhibited a seasonal

decline in percentage composition from Phase I to winter.
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= Rhizosolenia setigera  wSurirelasp = Biddulphia sp = Nitzschia sigma
» Ditylumsp = Chaetocerns sp Nitzschia sp Actinastnmm sp
Navimlasp = Pluerosigma sp = Leptocylendricus sp = Coscinpdisevs granii
= Thalassiosirasubtlis = Odontdlasp Skeletonema costatum

Figure 17 Seasonal variation in percentage composition of Phytoplankton along the Thane

Creek
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A total of 18 Zooplankton (Fig. 18) groups were found during both seasons. Medusa
(Phase I-61% and winter-28%) was the most dominating group during both seasons
followed by Copepod (Phase 1-20%, winter-26%) Decapod larvae (14%) was third
dominating group during Phase I whereas in winter Acetes sp. (14%) was the third
dominating group followed by Decapod larvae (12%). All other groups during both

seasons contribute less than 10% to the composition. With seasonal change rise in

zooplankton diversity was observed from Phase I (12 No.) to winter (18 No.)
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Figure 18 Seasonal variation in percentage composition of Zooplankton along the Thane

Creek
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