MUNICIPAL CORPORATION OF GREATER MUMBAI
No. Ch.E/T419/ Coastal Road, date: 19 [67/2¢2/
Office of
Chief Engineer (Coastal Road),
3rd Floor, Engineering Hub building,

Dr E Moses Road, Worli,
Mumbai 400 018
Email: che.coastalroad@mecgm.gov.in
vTo,
Mr.Suresh Kumar Adapa

Scientist —-D

Ministry of Environment, Forest & Climate Change,
Regional office (WCZ), Ground floor, East wing

New Secretariat Building, Civil Lines Nagpur — 440001
apccfcentral-ngp-mef(@gov.in

Sub: Mumbai Coastal Road Project (South) from Princess Street Flyover to Worli end
of BWSL

Ref: 1. MOEF&CC letter no. 19-74/2016-1A.I1I dated 11.05.2017
2. Ch.E/1000 (v) /Coastal Road Project date 08.06.2017
3. F. No. EC-427/RON/2017-NGP/1975 dated 27.06.2017
4. Ch.E/1237/Coastal Road Project date 03.10.2017
5. Ch.E/1357/Coastal Road Project date 25.10.2018
6. Ch.E/1901/Coastal Road Project date 28.05.2019
7. Ch.E/3222/Coastal Road Project date 29.06.2019
8. Ch.E/9246/Coastal Road Project date 4.02.2020
9. Ch.E/1092/Coastal Road Project date 17.08.2020
10. Ch.E/3250/Coastal Road Project date 22.01.2021
Sir,
With reference to above referred CRZ clearance dated 11.05.2017, the half yearly
compliances report for the period of October 2020 to March 2021 is submitted herewith. The

data sheets are attached herewith accompanying with the required information.

1. Present status of work:-
Work is divided into three Packages as mentioned below and present status of work
is attached as Annexure 1.

Sr.No | Package Description Contractors Date of
Commencement

1 Package - I | Priyadarshani Park to M/s L&T 13.10.2018
Baroda Palace Limited

2 Package - II | Baroda Palace to Worliend | M/s HCC-HDC | 16.10.2018
of BWSL

3 Package -IV | Princess Street flyover to M/s L&T 13.10.2018
Priyadarshani Park Limited




2. Copies of Consent to Establish/Operate from MPCB:-
Attached as Annexure 2.

3: The information in the enclosed data sheet :-
The information in the Standard format is attached herewith

4. Copy of EIA/EMP report :-
The EIA/EMP report including EMP prepared by DPR consultant is submitted to
MoEF&CC while obtaining CRZ clearance. The salient features of EMP is attached as
Annexure 3.

This information is submitted as a status of Compliance. Copy of the same is also sent
through mail on email id apccfcentral-ngp-mef@gov.in .

Yours Faithful

i

Vijay Nighot
Chief Engineer (Coastal Road)  \¢




MUMBAI COASTAL ROAD
PROJECT

ENVIRONMENTAL BI-ANNUAL COMPLIANCE REPORT
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MUNICIPAL CORPORATION GREATER MUM BAI
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Monitoring the Implementation of Environmental Safeguards
Mimstry of Environment, Forest & Climate Change
Regional Office (West Central Zone), Nagpur
Monitoring R :

Part -1
DATA SHEET (Detober 2020 to March 2021)

1. | Project Type: River-Valley / Mining | Mumbai Coastal Read (South)
! Industry / Thermal / Nuclear |
[Other (Specify )
2. | Name of the Project | Mumbai Coastal Road (South) from Princes
| Street Flyover to Worli End of Bandra worli
| sea link.
1} Package 1: Privadarshim Park to
- Baroda Palace.
' 2} Package I1: Baroda Palace to Worli
Nt End of BWSL,
3) Package IV: Princess Street Flyover to
ﬂﬂﬂﬂﬂﬂﬂ Priyadarshini Park,
3. | Clearance Letter (S) /OM No &date | F. No. 19-74/2016-TA-111 dated 11% May 2017
4. | Location
a. District (8) Mumbai City
b. State (S) Maharashtra
¢, Latitude (5)
d. Longitude (S)
5. | Address for correspondence Chief Engineer (Coastal Road), Municipal
a. Address of concerned Project Engineering Hub Building, 3™ Floor, Dr. E.
Chief Engineer (with Pin Code | Moses Road, Worli Naka, Worli, Mumbai-400
& Telephone / Telex/Fax 018, Maharashtra, India.
MNumbera)
& address of Executive Project Telephone No. 022-24958211
Engineer / Manager (with pin
g code/fax numbers)
\q, : 6 | Salient Foatures Mumbai Coastal Road Project (South): As per
‘. Of the project as per earlier CRZ | CRZ clearance
Clearance. * Length-9.98 km
* Length of Tunnel- 3.452 km 02 Tubes each
having lanes 02+01 (emergency)
=  Number of Interchanges : 03 No's
# Total Reclamation: 90 Ha.
| =  Road : 4+4 lanes
| * Project Cost: Rs, 550300 Crs. ______
b. Az per amendment to CRZ ?Muml:ai Coastal Road Project (South): As per
Clearance. ' CRZ clearance

« Length-10.68 km

s Length of Tunnel- 2.07 km 02 Tubes each
having lanes 02+01 (emergency)

= Number of Interchanges : 03 No's

s Total Reclamation: 111 (96.51 + 14.49) Ha.




*  Hoad * 4+4 lnnes
s  Project Cost: Ba, 842944 Crs.

c. Of the Environment
Management Plan

The  Salient Features of Environment
Management Plan submitted as Annexore 3
along with this datn sheet

I-'!

Breakup of the Project Area

8. Submergence Area Forest &
Mon-Forest

Oithers

Not Appheable being Coastal Road Project,

Total plot Area

Az submitted earlier

Built — up Area (Including Road)

Mot applicable since Coastal Road Project

Open Space Available

Mot Applicable since Coastal Project Road

Bl [mrie o

Green belt Area

Lirenon Belt 70 Ha. Area

Breakup of the Project affected
population with enumeration of
those loging houses  dwelling units
& both dwelling units &
agricultural land & landless
laborers [ artisan

a. SC, STiAdivazis

b. Others

(Please indicate whether these
figures are based on any scientific
and systematic survey carried out
or only provisional figures, if a
survey carried out gives details and
yvears of surveyl.

Nil

Financial detailsz

#, Project costs as originally
planned & subsequent revised
estimates and the year of price
reference.

b, Allscation made for
Environmental Management
Plan wiath item wise & Year wise
breakup.

Az per CRZ Clearance! Rs. 5303.00 Cr
As per present
Construction Cost : Rs, B420.44 Crs,
Progect Cost © Ra, 12,721.589, Cr

April 2020 to March 2021 =Ha, 4.03 (Cr)

. Benefits Cost Ration / Internal
rate of Return and the year of
BEspssment.

Benefit Cost Ratio - 1.15 (2016-2017)

L the Project so far

d, Whether (C ) includes the cost of
Environmental Manapement as
shown in the above

Yes

2. Actual expenditure incurred on

Rs. 1997.07.(Cr)

£ Actusl expenditure incurred on
the Environmental Manngement
__ Plap so far

Rs, 10,07 (Cr)




r,."lm

10

Forest land Requirement

a. The status of approval for
diversion of forestland for non-
forestry use.

b, The status of clearing felling.

¢. The Status of compensatory
afforestation program m the
light of actual fHeld experience.

11

The status of clear felling in non-
forest area (such as submergence
area of reservoir, approach roads), if
any with guantitative information.

NIL

12 | Biatus of Constroction 1. Contractors for Package - | and
a. Date of Commencement (Actual Package IV-M/s L. & T Limited . Date
and/or Planned) of Commencement — 13.10,2018,
Construction Work 18 in progress
2. Contractors for Package - 11- M/s HCC
— HDC, Dage of Commencement -
16,10.2018, Construection work is in
progress |
b. Date of Completion (Actual | 15.10.2022 (Planned} and further extended |
| andfor Planned) upto 07072023 |
13 | Reazons for the delay if the project | Not applicable
. is vet to start |
14 | Date of site visits '
a. The dates on which the Project | 15.01.2021 to 14.01.2021
was maonitored by Regional
Office on previous occasions, if
any
b, Date of site wisit for this | MNil
monitoring Repart
15 | Details  of correspondence  with | 1. Monitoring Report (EMP-Report) (April

project authorities for obtaining
action plan information on status of
comphiance to safeguard other than
the routine letters for logistic
guppart for site visit.

(Monitoring report may obtain the
details of all the letters 1zsued go far
but the later reports may cover only
the letters issued subsequently |

|

2020 till September 2020} for three
Packages are attached as Annexure 04.

2. MoEFE&ECC- CRZ Clearance compliance
report & MCZMA — Comphance report
attached as Annexure 056

Chief Engineer (Coastal Road) || ~

MCGM, Mumbai -18

RS
=

o =



Annexure 01

Project Progress Report
October 2020 - March 2021




Mumbai Coastal Road Package - 01

Present Status of the Work Progress

Oet-20 - Mar-21 Till date
3 Description Uinit Scope Planned | Achieved | Planned Achleved | % Tl
% till 25th | % till 25th | completion
Mar2l Mar 21 w.rt
cumulative
plan
I B
14 GTI Works - Priority nos 54.5% S4.5% 94.5%
Boreholas 329 = z
L
1B GTI Works - Confirmatory | nos 100.0% 52.1% 92.1%
I Borehales 63 63 CE
1C GT1 Warks - Monopile (Tt B7.0% 73.9% T73.9%
Construction a2 a0 3t
3 Test Pile nos 100.0% | 100.0% | 100.0% |
14 & Fi
3 Temporary Jetty Am 1000% | 100.0% | 100.0% |
Construction: Foundation iz | 157 157
4 Amarsons Garden nos BO.0% 80.0% BO.0%:
Interchange - Land Piling 40.0 -
5 Amarsons Garden nos | 80.0% BO.0% 20.0%
interchange - Land 10.0 4 4
, Pilecap
& Amarsons Garden TGS B0.08G A0.0% A0.0%
Interchange - Land Pier 10.0 B | 4
7 Temporary Access Bridge | Rmt 50.0% 44.2% 44.2%
- Haji Ali Interchange 439.2 200 171
g Temporary Access Bridge | Rmit 23.6% 11.8% 11.8%
- Amiarsons Garden 3253 7 e
Interchange
"9 | Hajl All Interchange - nos 58.8% 46.4% 46.4%
Land Files ; 308 1B1 143




]

|
10 | Haji All Interchange - nos 13.0% 7.6% 78%
Land Pilecap 7 10 [
11 Haji Ali Interchange - nos 6.5% 1.3% 13%
Land Pier 77 5 |1 :
12 | Temporary Access Bridge | Rmt i- = 5645 43 6% F.E‘H
- Main Line Bridge 374 211 163
13 | MainBridge - Land Piles | nos 49.4% 52.4% 52.4%
164 81 B6
i4 Main Bridge - Land nos 26.8% 0.8% 9E%
Pilecap 41 11 4
15 | Box Culvert - Segment Nos | 27.5% 2.9% 2.9%
casting I 408 112 | 12
. |
16 | Pipe Culvert - Laying nos 1 57.6% 23.6% 23 6%
| 734 423 | 173
I Seawall & Recamation : : 1
o e e T —
1 Seawall Construction - Rmt | | i
R 3,802 | 800 : 47.3% 37.5% 37.5%
2 Seawall Construction - At 37.5% 36.6% 36.5%
Armour Placement - 3,802 | 219 184 i
Stage 1 '
3 Reclamation - upto HWL | Ha 87 6% BE.0% BE.D%
15.1 m €n) 60,3 21 71 ]
i
4 Reclamation - above HWL | Ha 44 8% 46.1% 46.1%
{upto 6.1 m CD) 60.3 15 16 ||
5 Reclamation - above HWL | Ha . 14.1% 14.4% 14, !
{upta 7.1 m CD) 60.3 g 9
6 | Geotextile & Bedding Rmt = B3%  (373% | 373K
layer 3,802 E10 550 Il
7 | Removal of Tetrapods & | Rmt o 1000% |833% | 83.3%
Revetment Rock 2,29 2,296 1,913 i
|
8 Nos 57.1% 55,4% 55.af
31900 (18,229 | 17,676
o i
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Mumbai Coastal Road Package - 02




Mumbai Coastal Road Package - 04
Physical Progress Status as on 31-03-2021

Description Scope Status

Bathymetry Survey 0.144 sg.km Completed
Topographic Survey d4 Hactare Completed

Hydro Graphical Survey 3.93 km Scope finalization in progress
Existing Building Survey 3.93 km Completed

Litilities Survey 3.93 km Completed
Geotechnical Investigation 33 Nos 33 Mos Completed
Sea wall — Core Rock BES RM 330 AM Completed
Sea wall — Armour Rock 685 RM 290 AW Completed
Secant Piling — Launching Shaft 547 Nos 547 Mos Completed
Secant Piling — Retrieval Shaft 16 Mos 186 Mos Completed
?:i::mt Piling — Cut and Cover Tunnei — Priyadarshini K08 N 594 Nos Completed
Secant Piling — Ramp — Privadarshini Park 464 Mos 454 Mos Completed
Secant Piling = Cut and Cover Tunnel = Chowpatty 2137 Nos 1421 Nos Completed
Secant Piling = Ramp = Chowpatty 1120 Nos 275 Nos Completed 1
Cantilever Promenade =Promenade Piles 52 Nas #1 Nos Completed
Cantilever Promenade =Promenade Pier cap 52 Mas 23 Mos Com pleted
RHS Tunnel drive 2072 Rm 160 Am Completed
Cut B cover box 00 Rm 55 Am Completed
Utility box 600 Rm 136 Am Completed
Plastic Piles 114 Nos 114 Nos Completed




Mumbai Coastal Road Package - 04

Physical Progress Status as on 31-03-2021

Description Seope Status

Bathymetry Survey 0.144 sg.km Completed
Topographic Survey 44 Hectare Completed

Hydro Graphical Survey 3.93 km Scope finalization in progress
Existing Building Survey 3.93 km Completed

Uitilities Survey 3.93 km Completed
Geotechnical Investigation 33 Nos 33 Nos Completed
Sea wall = Core Rock BES RM 330 RM Completed
Sea wall = Armour Rock GBS AM 290 RM Completed
Secant Plling — Launching Shaft E47 Nos 547 Moz Completed
Secant Piling — Retrieval Shaft 186 Nos 186 Nos Completed
i:::nt Piling — Cut and Cover Tunnel — Privadarshini S s 594 Nos Completed
Secant Plling = Ramp = Privadarshini Park 454 Nos 464 Naos Compieted
secant Plling — Cut and Cover Tunnel — Chowpatty 2137 Nos 1421 Mos Completed
secant Piling = Ramp = Chowpatty 1120 Naos 275 Nos Completed
Cantilever Promenade —Promenade Piles 52 Maos 41 MNos Completed
Cantilever Promenade —Promenade Pler cap 52 Naos 23 Nos Completed
RHS Tunnel drive 2072 Rm 160 Rm Completed
Cut & cover box 600 R 9% Rm Completed
Utility box BO0 Rm 126 Rm Completed
Plastic Piles 114 Nos 114 Nos Completed
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ANNEXURE -2

CONSENT TO
ESTABLISH/OPERATE

FROM SPCB




Minn

bal Coastal Road Project

C—33

Present 5tatus of Consent to Establishment / Operate from MPCD

S — 3

S Name Tomporary — [ Fmr T e 4 e .-
{ . F“t".“l“!‘_"l"!"jf_ihrj Sordemt | Consant o Date Remarks
I _ MCRR) e Fam T = ] _1.
cie e R e [ Submitted in carles
RO-8
1 . - wmbal/ 2007001351 J3fari 020 Eﬂflﬂfﬂm_“,_
i |
2y Mix Congrete RO-Mumbal/2011000655 11/11/2020 | Copy entiosed
CTD
cappliad ) | RO-Mumbal/0000107353 28/01/2021 | Copy entlosed
CTE Ca Cubmitted in parler
RO-Mumbal/200
2 | Casting Yard e o RN compliance report
{Applied) RO -Mumbai/0000 108800 170272021 | Copy entloned
3 Mabile Stone crusher | CTE
plant RO-Mumbai/0000110911 17/03/2021 | Copy enclosed
MCRP-2
SRO-
CTE 1
¢ | Ready Mix Conerete Fr | MUMBACONSENT/1901000695 | "7/ | submitted inearter
1o SRO-MUSABAL L fCOMNSENT 02/07/2020 compliance report
= 2007001477
: 3 Submittied in earler
5 | Casting Yard e :u-“wut i LIPR - compliance report |
RO-MUMBAL/CONSENT
clo S 21/12/2020 | Copy enclosed
CTE RO-MUMBAL 2101000553 13/01/2021 | Copy enclosed
6 | Mabil
ile Crusher Plamt | CTO MPCB-CONSENT-00CC110814 WY | ioed
[Applied) ~=1
MCRP-4
CTE SRO-MUMBAI-|/CONSENT 15/04/2019 | Submutted in earfier
1904000629 compliance report
¥ |mingtivg cto SRO-MUMBAL/CONSENT Lo | o
2010000387 - by <Y
CTE SRO-MUMDBAL-|/CONSENT 10/04/2019 | Submitted in earlier
1 1904000454 complance repart
8 | Feady Mix Concrete . [~ SRO-MUMBAI-|/CONSENT ospo3jzon | o
2103000398 i P
CTE RO-MUMBA! /2012001195 28/12/2020 | Copy encioved
9 | Mobi'e Crusher Plant | CTO MPCB-CONSENT-0000110814 | 16/03/2021 i ihcioied
]




MUMBAI COASTAL PROJECT
PACKAGE-1

T~ 3S
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MAHARASHTRA POLLUTION CONTROL BOARD

Phona | OZZIDECTIRE — Regaong DMce, Mo
Hmhar Cramben, "A" Wing 218 2= Dpo
Fax fakared Lol o] m Decrar Jacn Fogs Meg Jpe My

Ernail remymERaf PO g i v Goalngl (B Murna-400008
VisHAL . i epelees e

Green/5.5.1 Date: | | £11/2020
Comsent No: RO-MUMBALY 2T Sopfcy

Conagnt in Establish under Section 25 of the Water |Preventioa & Corirol

| of Palluiiond Act, 1074 & wnder Section 21 of the Air {Preveotion &
Contrel of Pollutios) Act, 1981 and Awthorizstion | Reagwal of
Authorfeation under Bule § of the UHazardous Wasies (Monagomen:
Handling & Transkaindiary Movemontl Ralss 2004

[To be referred as Watar Aet, Afr Act nnd HW (MEH) Enles respeenively|

CONEENT is heeeby granted wo I
Mix, Larsen & Toulio Lacd, {
MURP-Fhg1 Tempo. Biw Offcos Haji Ali.
Murmhai. |

Lotated 15 the area declarsd ander the proviszas of the Water Aot Ag net and
Natharieakoon andir the provmioss of HW Q1R Rales and smeadmenss thero
subiect to the provisoms of the At and fhe Rules and the Ordars thai may &

‘ made fusther and subzect to the Gllewing terms aod sl ame-

1 The Consent to Establich is granied for a period op to Commissioning of (e
Project r 5 years whichever ls zariber,

- The Consemt 15 valid forthe manuiscure of -

o

! HMLC MWD R
[ Only for Captive purposs of Mumbal Constal Road Praject) | /" [/
F 1]
|

| ] il

3 CONDITIONS UNDER WATER ACT:

(i The duily guantiy iof trids sflusnt fram the Bctory shall ook ssoeed 08,00 5

by The dady guasitly of wewngs allwot fem Che Sciory shall set saesd 03,36 A0

(i)  Trade Efflwent Troonimerml : The wine smber generated Fom the souce Gke mibching
plant, washing of tearsil mixture, floox washing, wehicle washing, two lever tye
washing area shall be collected throuph well designed drainage wypitem b oollection
tank and shall provide comprebensree meatmenl sysEm a5 B owarranded W mest with
dusponal mandards mentioned below,

E—————————— B—— T —————————
Wyt Laraw f Toabea L fea W85 BdeiRsR T Fagpd | mp 1

Kindgly verity Maharashtra Poliution Conirod Board's document on Blockchain by scanning the OF code.
iips:fblockcnain scmpct ndocsBTaba 6 MSeal 1 01 SeeBeBalS0ad ITA0ZEIAG 245480 M D25 800 BEFT cole 1 8



pH - L)
4 (8ob (Notroexceed | 30 my]
3 Con Nt to excevd | 150 mpsl
4 55 Not to exceed 100 mg]
5 |O&BG | 'Nosmoewees 10 E
B DS Feot o exceed 2100 mg]

{ivl Trade EMuent Dizposal: The treaied elfluent shall be reuse/recycle in the process,
gaerdening/planintion and waier sprinkfing purpose onby. Thete shall mot be amy
discharge ouitaiele fram the plant.

Wil Bewage EMusni Treatment The appliiont shall provide comprabimaive

trnainsenl systom me i warmnisd with reference o luenl quality ecd: opovls
and masotain the sime centipuonsy 59 s tn achieve the quabity of traied sMuwent

1o v finllrering standanls,
[h 1| Suspended Solide Mot 10 careod i mgl
(1] By § days TTe Ml b weoid oo .mgll

iy Sewage EMuent Disposal: The treated domestic offuoni shall be ssbed n a
uﬁpt,wrhﬂ uhmll be goi cleaied perodical . Mverllow, Fapy, shill ke med oo
Inmid Bor gardeming / planiaien only, |
Ik

4 The applicant shall comply with the provisions of the Water [Prevention &

Contral af Pollation) Cess Act, 1977 [0 be referred as Cess Act) and amendmint
ules, 2008 there under
Thnd-ﬂ;-nmmuumﬁmﬁrﬁaﬁﬂwu-nhmh-nnﬁn
L[] Dhemiests prprese - TN O
il Water gets Palluted &
Pollulxsis nrm Hnlq;u:ﬁbﬁ i 18000 CMD
igal  Waker peis Polliied, Prllutsnis
ar il Balegradshle & Towte 5 ML0h CAID
| vy [ndusteal Ceoling, sprying
b ik pits ar holler fied aa a0 CMD

LR CONDITIONS UNDER AIR ALCT:
The applicant shall install & cnmprebeisive amtrl aystem consistiog of st
puipmands k4 18 warrsabed with peferencn to generation of omission and operate
and maimiain the same comtinenisly s¢ 85 to achimve the level of pollitams 1o the

fisllosw ing standards:

13 Particulate Matior PM= Ml 1o Excwsid TiED gl

1 Partlculaie Maier P o o o Exceesd G i’

3] S Mast b Ewewed B pgim

1 K= Not o Exeeed B0 pgire
| Contred Eguipmeni: o

W Larmre ¥ “rwira Lis (e b cfiasdiidd T

— = —_ —m

Kindly werify Maharashira Pollution Control Boands document on Blockehsin by scanning fhe QR code.
m—rummmw?mmmmmmmmmmm



Maharashtra Pollution Control Board '
5fd85907a11ad13abfaaec78

Air Pallsthion Coml iel:-
i} [n-bouse measarne:-
Al madetial ranier pomi shoald be covered
2 The dusl comdminment sysbem shill be provided incorpomting caber of ithe
fallowing.
= Barvicading all zrisund ihe periphery of ibe plor boundary of beight minimum 20
feet or § feot abowe free Thll aly eenission area, whichever is higher with tin abests,
Saitwt miky exloned dbove with nethon clothing whenever reguined
‘Water sprinkling/Chemical duet fiabilicing agent spraying syisem along the
periphery inside the premises of RMC.
Indermal work area shall be, cement comoréted/ Asphalied.
Diaily deaning ~ Removal of dowt scormulation ineide the plant (dry fwet) shall be
carry out, with industrial wacuam cleaney
Two level tyre wanhing facilicy shall be peovided an eniry wod exie poinis, fbe rassil
iaiiure vehicle.

bl

C I

Raw material Storage, Handling & Others:-

Storage silos of crment & fiy-ash sball be equipped with adequaty capacity of s

Collection system such as malt- cyclone [nlowed by bis assembly,

Huncdling of Cement, sand, lly wsh mnd Lgseegases be carried owl with

| mechanical dosed syatem oely,

Manzal nperathons shall he permated sn'y in & cloted shed eqmpped with dus

| controd sysiom o e Joading pomt as well a3 mof top secondary dosi control
rysiem

4 All Conveyor bels of Sand, sgieepty siftull be covered with tin sheets sl ol
nﬂrmﬂnﬁnmn—hhﬂu:ﬂmﬂu}m

"B

-

5 l!hiuuuutlnt‘m itu!lﬂhemmmm
capacity doat collscton sysiem. vuch is mabli-cyckone fnllnwed by bag hoise, s a
o [emit o emissinns.

b Storage srea of sand & aggregate dhall be squipped with maol top waler sprinikler
TYHECmL

7 The air pollution conerol devces shall be operarsd regulzry.

B MmmplmMHmhﬁhm.mu
pollution contrsl

@ [ndostry shall provide nearmern facitiny induserial efffuent

1. Industry slall provide disposal Escitity for treated eftfaens

1L Indusiry shall peovide disponal Eacility for solid wasne.

& hﬂ:&mﬁﬂwﬁ:m:ﬂﬁmm:ndumm

LS mm UNDER HAZARDOUS WASTE [MANACEMENT, HANDLING &
TRANSEOUNDIY MOVEMENT] RULES, 2008:
fy The Iodusiry aball ool pesarsis 2w bvps of hasodois @b,

T kioise Pollution conirol Measures-

The Industry shall comply with the provision ander the Nouse [Regulutann |
and Controll Roke- 3000, to control axse palbutsm

Kingly verily Maharashtra Mmﬂn&mMMmmﬂmmhmm
hfipsiiockchain. aempeh. infdocs/BTabia Mieai 101 Sealofa?SOod 3700 :




Maharashtra Pollution Control Board
5f{d85907a11ad13abfaaec78

wl

Wil

wiid

I,
11

n B

Industry shall comply with fellowing additional eonditions

The applicanl skall mamiam gond hovseleeping sml inke adeguole measures for
cnmpral of pollarksn (rem al] soeres =0 pe sl L civse Buisanee (o surrownding s ©
imhbitnnis,

The wpplicanl sholl lwing =inimiem #3% of the svoilable opso bed wedir greom
armrge’ tree planislxn.

Solid whsie - The moo hamwdme sobid wasie arising i the fsriory premoes,
swerpungs, vin, bo dispossd of sorntifically so a8 nol be ceuse any onisanes ¢

The applaant shall faks pecesaary permuasinns from civic nuiborities for 4 pos| o
dussping gronnel

The applicant shall previde for ny alernate eleclre pomor souree sulficient Lo vpevare
all pllutkon control Bacilisies installed by be spplicant to maisbein comphanoe sith
the terms and conditions of the censent. In the absence, Uhe xpplicani sball wiop,
memmldmmdﬂhhmlm&ﬂhm
regurding pollution ks,

The applicans shall mot change or alior quanesy, quality, the mtm of dischargs,
hmﬂ'ﬁlm*n!ﬂnnﬂhnﬂfm-wh-dﬂm“'mm
squipments provided oy witkoul revens sntten permigalon of the Raard,

The sppbrant shall provide fapliy fr collection of sovionmentl spmples and
mamples of trade and sewnge eflusnia, arr pmiscns and eardnas wastes o the
Board staf @ the terminal or desigmated poists and shall pay o the Boand e the
eprvces randered in thas bahalf,

The applicant shall obiain Consont t0 Operaie from Maharashiea Pollotions
Conirel Doard before aciual commencement of the Uniy’ Activisy.

The frm ahall subsil by this ofes, the 30 day of Scptembor every year, the
Enrivanniental Statoment Rapori ne the finuncal sear swling 115 Mavch o the
prescrabed Form-Y a8 pre Uw previslins of ol 11 of the Envimnment (Profection)
(Fooond Amandment) Hulgs, 1995

A mapection book shall be spensd and mode avaitable to the Board's officers disnng
i it v e aup bt

The spplicant shall ipstall & sopsrals vlectric meoier showing the consumption of
energy for vpermton of domesist and induslrin] cfflwenl trentment plants asd air
pollutapn sonleol systent. A regisier showing cnpumpiion of chemboils maad i
treatiminl alall he memonEied,

Sepnrmite dramage sysiom shall be provided for callection of treale mod sewnge
efffuents. Terminal mankhakes shall be providel oz tha el of cpllecion sysiom with
arrumpement Sir messenng e Dow. No offfuens shall be pdmited m the pipes |
sewers dewpe wuean of the torminsl mankoles, o offluent shall find = way cther
than v dowigmod and prowjiled sulscnn Syaiom,

Masthier storm water por duchorge from otber premises shall be allowed o mix with
the olffusms from the fctery

The cousent is issied cabject to direction issaed by CPCH under section 18(1) (h) of
Water {Prevemtion asd Centol of  Polletion) Act, 1974, ngading
classilicatiom af [ndustrics daied §70h March 2006,

peration of BMC plani dhall ke in day time snly. The Diay lime is recloned i
between & &om. and & poo. ile, from s cise to sunset.

The Board may make the standards stringent for the RMC batching plants Tocated
within Corporation mreds.
Mﬁtﬂﬂ-wmﬁm-ﬂ-‘

“hm'ﬂhﬂmr—h\\
_.._....___......._.La..____.

Wl e il Thiadry L1af Fa A ) SRR ™ Py 4 i

MWHWMHWWMhMMImMmemmm
50e43Td0283809 348 4a008a 0c 2 EBdba0g

hitpa:/blockehain. ecmpeh. infdocs/6Tab88 Thee2 101 Seabofal

Tecfale



Maharashtra Pollution Control Board
5fd85907a11ad13abfaaec78

1% Coaptive planis shall cartyoul ambiem air quality moafioring twboe w0 week for 24
hamiru.

1. The indusiry shill comply with ihe shing oriers & per AMC Nodficarkes did
L& 102001 &,

15, The entire RMC Pland should be enclosed,

it The Capital investment of the indwsiry s Rz, 31617 Lakhs.

17.  Imdustry shall operate water sprinkfing facility with fogging Bcility provided st
mw material soTEEe dfcd.

1R Imdestry shall pravide two level tyre washing facility ot estry /el points within
15 days period.

12 |mdustry shall provide Indosrial vecwum cleaney for deamag of inlernal
readsS removal of dest within 7 daw peried.

20 industry shall provide ssphaited roncreted rosds fnslde the plant promisc
within | month period.

21 imdustry o smbmi BG's of Ba. /- Lakbs agsinst compliagce of comenl
conditions. The BG simll be valid wpte Y1.08. 2001 whichk hall be submirted in
favar of Reginnal Officer, Mumbai, within 7 days period.

13, This consemt is isvmed without prepudice o the order Bsucd by Hon'hle Supoeoac
Comrt of India vide did 17.12.2019,

1% Irdusiry to suhmit BG of Be 2,00 (006 et somplencs of snsm? cabdilions Tha
B0 shall b= oenldsd wpte 31 072022 whﬂa-ﬁ]fiuhmihn-d in fovor af Begsanal
(ifeemr, Migmbai, within ¥ doys parind. .

M. TheCoepiial investment off the industry i s 378 Lacs
25. The Boand reserve right io revake. pmind or suspend the consend granted
Far and on behnll af the
hhhlrum}lﬁ'blhﬂmfnﬂhﬂ Board
\ _eaP
Z<of
]']p.;:':- \ %
iUy, A. M, Harshvardhan)
Regiomal Chfieer, Membai
A
Mis Larsen & Toubro Lid.,
MCRP-Pkg-1. Tempo. S5t Oifine Haji AL,
W ambal
L Conseni Fee of -
1. 25, Dio- MPCOBR-THR-2431 34 10 ¥030 Citi Bank
Ciopy Sebemitied to:

L Sob/Begional OMeer, Mombakl MPC Baard, Missthel [

e ——
Mo e M Trwrn Ll Gl 65 FRTRERE ! rq-l--l‘

B o i

Kindby varity Maharashira Poliution Control Board's document on Bisckehain by scanmng the OR code
https-ockchain acmpeb inddocs/S7 abb6frGes? 101 Seefcfa2 Sled ITA0REIAb S Sad 54203 025 8db9RG Tocte 1o



Application for Consent/ Authorisation

5ir,
WWe heneby apply for®

1. Consent to Estabisnidperate /Renewal of consent under Section 25 and 26 af the Wates [Prevention & Controd of Pollution) Act, 1974 as
armerided.

2. Consent to EstablishdperaieRenewal of consent under Section 21 of the Air {Prevention and Conbrol of Pollation] Act, 1981, as
amended.

3. Autharzationreneswal of authorization under Hazardous and Othes Wastes (Managemant and Transboundary Movement) Rules, 2016 in
connection with myfourfexisting/proposedisiemnd’ addibonsl manufacturingiprocessing activity from o profmises. &5 per the details given
272l

—— e, e ————— e ——— e ——— e

Consent information

AN Na: Application submitted on;

WIRC B-CONSENT-000010 7352 10012021

Industry Information

Consent To: & Mo Submit ta:

Operate SRO - Musmbai |

Type of instifution: Industry Type: Categary: Scale:
ndustry G37 Rewdy min cefment concrebe  Green 5.5
EC Regd. EC Dbtained EC Ref. No.

Mo (1] =

Whether construction-buwlidup area is mors than 20,000 s
wq.mir.(Existing Expansion Unit)

— — lie—

General Infermation

1. Name, designation, office address with TelephoneFak numbers, e-mail of the Appicant Occopietindustryfinstitution | Local Bedy.

Names Addrass

RAKESH SINGH SIS001A TOWER-B, TC-H, 157 FLOOR, LET GATE-5. FOWAI Mumbai
City, Mumbai City

Designation Taluka

PROJECT DIMECTOR Mumminai City

Area District

Parking Mlace, Amarsons Garden, Mear Tata Tea Garden, AMARSONT GARDEN, Mumbai oty
AMARSONS GARDEN MUMBAI CITY,

Telephone Fax
DETO0G130H
Emanii Pan Number

padhawan @ntecc.cam AHFPS2364L



2. (&) Name and locaton of the industnal untipremises for which the application is made (Give revanue Survey NumberPot number
naime of Taluka and Disirict, sbso telephone and fax rumber)

Industry Rama

Larsen & Tobeo Lig

Location of Unit Survey numben®iot Numbar

Murmbai Cnastal Asad Propect PEE 1 Mrareon Garden |
Taluka Bigtrict |
Mumbai Gty Mumbai city

(1) Details o the plarming pemission sbiained from the local body Town and Country Marming autbarityMetrapalitan Devlopment
authority, designated Authority.

Flanning permission Planming Aithority
Waine of ihe local body wnder whose purisdiction the pnil i jocated and Mame of the licencs issuirg suhority
Mame of Local Body Mame of the ficence isswing authority

3. Names addrestes with Telephone and Fay Mumber of Marsging Director | Managing Pedner and officer responsibie for B 1
connetied with palluticn centrol andior Hagardous waste dispesal,

Name of Managing Director Telaphone mumbear

Rakesh Singh Sisodia B8 00E1 308

Fax number Oifficer responsible for day to day business
(1] Rakesh Singh Sicodis

4. (8. Are you registered Indusiral unit 7 Yes

Registration number Date of regisiration

L9999 H 1 946PLCO04 TEE Oct 13, 2018

&, Gross capital investment of the unit without deprecration till the date of sppication {Cost of bullding, fand, plant and machineny), (o
e supported by an afMdavitiundestaking on s 204 stamp paper. ennual repart or cemificabe Toim 3 Chartered dccourtand (er propodisd
unitls). give estematad figure) b

Gross capital (in Lakh) * Varified & Tarms = Consent Fee
286,75 CA Certificate 1 1500000
. I the site is cated nesr sea-shonefriver bankfoiher water bodies/Mighway, Indicste the crow Ny ditsnce und the name water
by, il any.
Distance From DistanceiKm| * Hame .
SH/NH 86.00 Mumbsi-Pure Highway
Hrear 2300 Mithd
Hurnan Habitatan 0.20 =hifl= |
Redigious Flace 0,30 Mana Laxmi Templa
Histewical Place 0,10 bl !
Creak/Ses 0.10 CreekSea .
= —— .
&b, Ertar Latitude and Longituds detads of site
Latitwde Longitude |
o ]

b i

1. Does tha locaton satrsfy the Aequirements Under relevant CentralfState Govt, Notification such as Coastal Regulaton Zans,
Wokification on Ecologically Fragile Area, Industnial Location policy, et If 30, give details 1I



C=h5

Location Approved Industry Sensitive Area If Yes, Name OF &rea  Industry Location with
Area Reference to CRZ
Ho Fits

B, IF thee gibe o5 sibusbed innobfied industricl estabe,

Details
fa) Whether efffuent colfection, No
treatment and disposal system has
been provided by the awthority.
(b} Will the spplicant utilize the Mo

systam, if provided,
{c) If not provided, detalls of proposed
arrangement.

g.

{a) Total plot area (in squear mater) b} Buwilt up area and (in squaar meter) (c) Area available for the use of
treated sewage trade efusnt for
gardening/irrigation. (in squaar matar]

9853 A050 00

10 Month and year of commissionng of the Linlt.
S0E1-02-20

11. Numder-of woarkers and office staff

Warkars Etaff Hrz. of shift Weakly off
E,
{a) Do you have 8 residential g
Within the premises
in respect of Which the
prasant application s Made
7
ibj if yes, please state population staying
Number of person staying Water consumption Sewage ganaration Whather is 5TP provided?

No

(el Indicate s location and distance with reference to plant site.
Number of persan staying Water consumption

13. List of products and Dy-prodscts Manfzctured in tonmesmorth, Emonth of numbarsmonth with thedr types e 0yes, arogs efc.
[Ghee Bgures comespondmg bo maximum instalked production capacty

Products Hame and Cuantity

Product LM Product Exfsting Consanted Froposed Tatal Remarks
Nama MNamp Ravigion

e T ey Conrele ] 120 i} 1200 NA
Products Mame and Quantity

Prodirct Name [FlalC Quantity Remarks

Spent wethCononete m3jday 100 MA

1d. List of raw maierials and process chemicals with annual cortomotion cormespontding 1o above stated production figures, in
onnesimonth or klimonth ar numbemsémonth,

Name of Raw Materfal UODM Quantity Hazardous Harardous Raemarks
Waste Chemicals



Cament MTM GG Mo No LU
Bdmintures T 132 Mo No H&
Aggragates M 15000 Mo ] WA
Sand MT/ 15000 ha No HA |
Waler M = Mo Mo L] I
Micrg Silica MTM 3600 o o H&

™ -

15, Description of process of morufacture for each of the prodiucts shawing input, autaet. qualty and quantity of solid, laid
gaseaus wastes, ¥ any from each unit process, |

Fart B ; Waste Water aspects
16. Wader consampkion for different wses (m3day |

Purpose Consumption  Efffuent Treatment Remarks Disposzal Remarks
Generation

Domastic Powrpose 10 B Saptic Tamk & Eadirmantation Recyclis A
Soak Pit tank

‘Water gets Polluted 120 QB OTHERS Sedmeniation Recycle HA

& Pallutants aré tank

Badegradable

Water gets 0 o ~MA- (7Y Ml HA.

Polluted, Pollutants

are fiol

Bodegradable &

Toxa:

industrial a a =M. W =M= HA

Cooling spraying in

mane pits or bodler

feed

Enars LT

17, Spurce of water supply, Name of autharity granting pormision if applicable and quantity permitted,
Source of water supply Name of authority granting permission  Japntity permitted

18, Quantity of waste water (effluent) generatec |m3day)
Domastic Boiler Blowdown Industrial Cooling water blowdown

Process DM Plants/Saftening Washing Tall race discharge from

= 19, Water budget calculations sccourtiog for difference between water comumplion and effluent genesated.

20. Prewant treatment of sawagaicaniesn affleent (Ghe sizesicapacites of treatment unitsl

Capacity of STP (m3/day] |
Treatment unil Sire (mam) Retention time (hrl
21, Present treetment of trade effivent [Give siesicapacities of treatment units) (4 schernatic diagrm af the reatment with

inletiputier characieristics of each undt operationiprocess is to be provided. include cetails of residee Management system { Sludges)
Capacity of ETP {m3/day)



Traatment wnit Size {mxm) Ratantion tlme [hr)

2E
[i} Are sewasge and trade efffvents mixed together?
if yas, state at which stage-Whether before, intermittently or after treatment,

3. Capacity of treated effluent sump, Guard Pand if aity,
Capacity of treated sffuent sump (m3)
Efffuent sump/Guard pond details Mo

Iif yos, state af which stage-Whether B

befare, intermittently or after
treatment.

24, Mpde of disposal of treated effluent With respective quantity, m3fday

(i) inte stream/river (nams of {ii} into creakfestuary (nama

river] of Creek/estuary]

{iii} into sea (vl into drain'sewer [owner
of sewer)

v} On land for irrigation am (i) Connected to CETP

owned landfase land. 5pecify

cropped ara.

i} Quantity of treated

effluent reused’ recycled,

mifdey Provide a locaticn

map of disposal

arrangement indicating

ourtterys) For sampling.

Treated affvent reusad /

recycled (md/day)

75, [a) Duslity of unireateditreated effluents |Specily pH and concentratian of 55, BOD,COD and specific pollutants relevart to the
indusiry. TOS to be reparted for ditpeta on land or irbo stresmfriver.

Untreated Efffuent
pH MA
55 (ma/l) NA
BOD (mg/T) A
o0 fmgil) A
TOS (mg) A
Specific pollutant if Mame Value
amy
1 0 0
Treated Effuent
pH NA
55 (mg1)} 1Y
BOD (mg) WA
COD (moT) N&
Tos (mgvil A

Specific poliutant i Name Value
any



(B} Enclise & oy of the [atest reporn of analysis from the labomstory approved by State Bosrd! Committee/Central Board
Govermment in the Mnisty of Environment expected charactersticd of the unbreatedAreated effluent

26, Fued porcumpiogn

Puel Type oM Fusl Consumption TROAKD  Calorific value
Chawal LEryHr 4.4 1080}

Agh content Sulphur content Qurantity Othar (specify]
0.8 0,25 1 A

27 [a) Details of stack |process & fudd stacks: 0, G. |

{a) Stack numbens) {b) Stack attached to fc) Capacity fdf) Fuel Type
1 DG SET A5 PER NOAMS HESEL
(e} Fual guantly (Kg'hr.) (1) Material of construction }ﬂihn . fh) Height, m {above grownd
rourmdrectangislar fewel)
416 M5 RS &
1) DiameterSize, in meters () Gas guantity, Nmdfr. (k] Gas tomperaturs “C fl) Exit gas wedocity, misac.
03 2800 i) BOO
im} Control equipment fm} Nature of polfrtants fo) Emissions control system (o) in case of D.G, 5ot power
preceding the stack fikely to present in stack provided generation capacity in KVA
pases guch &% CI2, Nox, Sax
TPM afc.
&5 PER CPCH PS03 HCH A5 PFER CPLE 50

27, (8] Whether airy release of ooorPemus Compounds sach as Menapizns, Pnarate efr. Are ooming oal from ﬂTj'ELI!BﬂE’? ¥ prcess
NEIsE

24, Do you have adeguate facilty for collection of samphes af ernissions in the form of port hobes, platform, ladderstc. As per Central
Baard Publication “Emission regulalju'ﬁ Paat-ll" | Decernder, 1985 )

Poart hola  Np Details
Flatferm Mo Details
Ladder Mg Details

29, Duality of trealad Mes pas smessiDies and process smetsinmns Dui."ﬂtlt:ul of ireated Mus gas emissions
afd process eTmEEIGTE

Sr. Stack atteched to Parameter Concentration mg/Nm3 flow (Nm3‘hr)
Na

1

{Specily concentration of criteds pollutnts and Dousiry/process-specile polutamls fRack-wive. Endleds

a topy of the latest report of analyss from tha [sboratory approved by Stte BoardCentral Boand/

central Geverremend in the Ministry of Eavironment & Foream. For propased untt furnish expecied
charscteristics of the emissons.,

Fart = [ Hazardous Waste aspect

3. Information about Mazardoss Waste Mansgement a4 defined in Harardous Waste [Mansgement & Handling ) Rules, 1936 as
smended in jan,. 2000, TypeCategory of Waste as per

Waste {Annually) Schedule |
Cat No Type Qty oM



ads

5.1 5.1 Used or sparit oil 40 Lbrih

Max Method of collection Method of reception Method of storage
MANUAL MAMUAL BARREL

Methed of transport Method of treatmeant Metheod of dizsposal

Authorized Agency Authoriped Agency Authorized Agency

Waste [Annualyl Schedube Il

3]. Detaily sbout use of harsrdous waite

Name of hazardous Quantity used'menth Party from whom purchased Party to whom sold

waste/Spent chemical

3z,
a, Details about technical capability and egquipments avallable with the applicant to handle the Hazardous Waste

b, Characteristics of hazardous waste(s] Specify concentration of relevant pollutants. Enclose a copy of the latest report
of analyais fram the labaratory approved by State BoardCentral Board/'Central Gowt. in the ministry of Emdronment &
Forests. For proposed wnits furnish expected charmcteristics

3,

Copy of format of manifestirecord Keaping practiced by the applicant,
34,

Detalls of seif-moniforing (source and environmeant system)

33,
Are you using any imported hagardous waste. If yes, ghee detalls,

36

Copy of actual user Registration/certificate obtained from State Poliution Control BoardMinisiry of Envirenment &
Farests, Government af India, for use of harardous waste,

E i
Present treatment of hazardous waste, If any (give type and capacity of treatment units)

4. Quaritity of hazardous waste disposal

i) Within factary

(i} Outside the factory (specify location and enclose copies of agreamant. )
{Hiil} Throwgh sale (encipsed dogcumentary proof and copies of agreement. |
{iv) Outside state/Union Territory, if yes particulars of (1 & 3 } above,

{w) Dther (Specify)

Part - E; Additional Information

39,



a. Do you have any proposals to upgrade the presant system for treatment and disposal of sfffuant’omissions andfor
harardous waste,

b. If yes, ghve the detalls with time- schedule for the implementation and approximate expenditure to be incurned on it

40,

Capital and recurring (0 & M) expenditure on variows aspect of environment protection such as effuent, emission,
harardous waste, solid waste, tree- plantation, monitoring, data acquisition efc. (give figures separately for items
impiemented/ta be implemented),

i1
Ta which of the pollution control equipment, separate mefers for recording consumption of electrlc energy are instalied 7

i,

Which of the polfution centrol tems are connected fo 0.6, Sef (captive power sourcel bo ensure their ruaning in the
evant of normal power fallure

43. Rature, guarksy and methos o desposal of non- hassrdous =R d wasie genersted deparadsly freem the process of manufaciurs and Wechs irestment,
L6 e dElals of Erearcapicily avalabile = ppplcet's laimdl

Type Quantity Lot Trastmant MEpctzl Detfr Dethils
Municipal Washe 12 iy Localiy Local Bosky (T
Sl WashFepeoled Cubas 1.5 [ = P i b e oyl Poeye A,

44, Hazardous Chemacals - Glve detalls of Chemicals and quantities handled and Stored

(1) Is the wnit & Majot Accident Hazard wunit as per Mig.Storage Import Hazardows Chemicals Rules ?
(i) Is tha unit an isolated storage as defined under the MSIHC Rules ?

{iii} indicate status of compliance of Rules 5,7,10,11,12,13 and 18 of the MSHC Rules,

(iv] Has approval of site been obtained from the concerned authority?

{v) Has the unit prepared an off-site Emargency Plan? is it updated 7

¥l) Has information on imports of Chemicals been provided to the concerned autharity?

{wil] Does the unit possess a palicy under the PLI &ci?

45, Brf details of tee plantationigresn bek devslopment within apolicant’s premiies | in hedors |

Open Space Avallability Prantation Done On fNumber of Trees Planted
Square meeter Sguare meter %)

Ll

Intormation of schemes for waste Minimiration, respurce recovery and recycling - implemented and to be implemented,
LT

T

{a] The applicant shall indicate whether Industry comes under Public Hearing, if 5o, the relevant documents such as Eid,
EMP, Risk Analysis ete. shall be submitted, if 5o, the refevant documants anclosed shall be Indicated accordingly.

(b} Any other additional information that the applicants desires fo give



£

fc} Whether Environmantal Statement submitted ? IF submitted, give date of submission,

44,
I'We further declare that the information furnished above i3 correct to the best of my/our knowledge,

44,

ifWa harsby submit that in case of any change from what is stated in this application in respect of raw materials,
products, process of manufacture and

traatment and/or disposal of effivent, emission, hazardous wastes atc. In gquality and quantity; a fresh application for
ConsentAuthorization shail be made and

until the grant of fresh Consentdutborization no change shall be made,

k18
'We wndertake bo furnish any other information within one month of ity baing called by the Board

Yours falthfully

Signature : RAKESH SINGH SI50D0A
Mame ; RAKESH SINGH SI50DNA
Designation ; Project Director
Additional Infermation
Bir Pollution
5r Mo, Alr Pollution Sowrce Follutants APCS Provided Remark
1 5 Ser PM, 502 NOx &5 per CPCE Standard M
Leparate EM Provided Mo Other Emisdion Sounces (1T
Measures Proposed A, Foul Smell Coming Out Mo
Air Sampling Facility Details  pa
0.G. Set Details
Description CapacitylKwa) Remarks
1 % 250 EVA 50 DG Will be used during power Cut
Hazardous Waste Generation
Hazardouws Waste Curantity woM Treatment Disposal Other Details
5.1 Used or spent oil £l LErdA Authorized Through Authorzed B

VEndor werndor
CHWTSDF Details
Member of CHWTSDF CHWTEDF Nama Bamarks
Cess Detalls
Cess Applicable Cosg Pald If ves, UpTa

Nao Ko Jar 1 1900 12:00:00:000AM



Legal Actions

Lagal

Lagal Record Of Company

Legal Action Details




=03

VISR, Maharashtra Pollution Control Board
AWy Uguv fowism #Hzs

Application for Consent/ Authorisation

5lr,
We haraby apply far*

1. Consent to EstablshOperate/Renawal of consent under serthon 25 and 26 of the Water (Prevention & Cortrol of Pallution) Act, 1974 as
smended.

I Consent to EstablishDperaterAenewal of consent under Section 21 of the &ir (Prevention and Controd of PoBution) Act, 1981, 8%
amended.

3, Authovization/-enewal of authorization under Hazardous and Other Wastes [Management and Transboundany Movament) Rubes, 2016 in
connection with my/ourfexisting/proposedaltered) additional marufacturinglprocessing activity from the premees a3 per the details given

Consent Information
WaN MNa: Application submitted on:
MPCE-CONSENT-000010830] 17-032-2021

Industry Information

Consent To: N Ne.: Submit to:
Operate SRI0 - Mumba |
Type of institution: Industry Type: Categary: Scails:
Inchussiry G111 Cement products (without  Green E5l
usng ashastos | beiler / steam
curing} lice pipe,pillar, jalri, wedl —

rirg, blockitiles etc.{should be
dore in closed covered shed to

eoribral fugitive emissians)
EC Reqd. EC Obtained EC Ref. No.
H’D H'n L
Whether construction-bulidup area s more than 30,000 o
sg.mtr.[Existing Expansion Linit)

Genarnl Information

1. Kame cesgnation, offios address with Telepbone®ar numbers, email of the Agpcant Ocoupienndustryfinstitution | Local Bady,

Name Addrass

RAKESH SINGH SESODIA TOWER-E, TC-Il, 15T FLOOA LET GATE-5, POWAILMumbai
City, Mumbai City

Designation Taluka

FRQIECT DIRECTOR Mumibas City

Araa District

Farking Place, Amarsers Garden, Near Tata Tea Garden, AMARSONS GARDEN, Murmbad City
AMARSONS GARDEN, MUMSA CTTY.

Telephone Fax



e S —

SETONEL 308
Email Pan Nimbar
Jadhavani@intecs, com AHFPSI3EAL

7. {a) Name and lacation of the industrial unitipremises for which the amlmrrur iz made iGive revenue Survey Humber, nmber
name of Taluks and District alse telephone and fax number)

Industry nama

Larsen & Toubm

Location of Unit Survey numibernPlot Numbar .
MCRP-1. Amarsan Gasden, Near Breach Candy Haspital Merarsan Ganden |
Taluka District |
Mumbas City Mismbia oty

ib] Dietadds of the planning perméssion obtained from the local body/Town end Country Plarning suthorityMetropolitan Developmant
authority/ designated Aihority.

Flanning parmission Planning Autherity
mame of the kbcal body under whose jurisdiction the unil B located ard Marme of the licence issuing authority
MName of Local Body Mame of the leence lasuing authority

3, Names.addresses with Telephore and Fax Number af Managing Directar | Managing Partner and officer responsible for matters
connected with poliutian cortrod anddor Hazardous waste dispasal.

Name af Managing Director Telaphana numbar |
RARESH SINGH SESOINA S16706AL1106

Fax number Officer respongibile for day to day business

0 TTIMOIaTES

4, {a;] Are you regetened Incustrial unt Yas

Registration nummber Date of reglstration

LS9 oraiH1 346PLCD04 TEE Feh 7, 1946

5, Gross capital investrment of the unit without depr@®ation t the date ol application (Cott of buildng, lsnd, plart snd mashinery), To
e suppoeted by an sfdavitisncertaking on Rs20- stamp paper. annual repest or certificabe from a Charered Accountant for proposed
uritis), ghve estimated figurs|

Gross capital (in Lakh) * varified * Terms * Consent Fea

3161.00 CA Certficate i TE5000.00

4. it the site s located near sea-shorefTiver tankiother water bodles Highway, Indicate the crow fiy ostance and the rame qme waler
hody, if any,

Distance From Distance{Xm) * Mame

SHMH BO.OO Mumibai-Pune Highway

Riet 20.00 Mithi

Human Habsatian 35.00 MipC

Religious Flace .00 Maha Laxmi Temple

Historical Place 43,00 Belapur Fort |
CreekSes 012 Crewk/Ses

b, Enter Latitude and Longiude datails of site

Latitude Longitude '
i i



C- 9y

7. Does the location satssdy the Ragquirernants Under refevant CentralfState Govt, Motification such & Coastal Regulation Zane,
Motiflczton an Eiﬁﬂg"'.a-lﬂ' Frag-}e Mres, Industrizl Location policy, efc If 5o, give detalls.

Location Approved Industry Sensitive Arga If Yes, Name Of Ares  Industry Location with
Area Reference to CRI

N o

B, F the site is situated in notfied Snoustrial estate,

fa) Whathar efftuent collection, Wi
treatment and disposal system hes

baen provided by the authority.

(b} Wil the applicant utiire the o
system, If provided.

(e} IF not provided, details of proposed
Arrangement,

B,
{a) Total plot ares (in squear meter] (b} Built up area and (in sguear meter] (c) Area available for the use of
treated sewage’

trada afffwent for
gardeningTrrigation. {in squear meter)
510400 34906 10410
10. Month and year of commissioning of the Unit.
2021-03-18
11, Numoer of warkers and office staff
Workers staf Hrs. of shift Waalkiy off
12
{a) Do you have a residentinl pg
colony Within the premises
in respect of Which the
present application is Made
r
B} If yes, please state population staying
Kumber of person staying Water consumption Lewage generation Whathar s 5TP provided?
Mo
{c} indicats its location and distance with reference o plant slite.
Nomber of person staying Water consrmption

11, List of products and biy-products Manufactured in tannesimanth, Klimonth or numbersimanth with thelf types Ledlyes. arogs etc,
{Give figures cormesponding to maximum installed production Capadity

Froducts Mame and Quantity

Prodirct oM Product Exilsting Consented Proposed Tatal femarks

Name Name Revision

Casting m3iday Casting Bridge O 180 ] 180 LT
Elernents

PFroducts Mame and Quantity

Product Name voM Quantity Remarks

M mhid= o kA



14, List of raw materials and process chamicals with anmusl corsumption corresponding b above stated production "'HWJn in
tannesimonth o Mimonth or numberefmonth, i

Mame of Raw Material  LUOM Quantity Harardous Harardous Remarks
Waste Chamicals

Bes= Wax Kig/id 2010 W - No ME&

Curing LCompeund LtriM 4Is Ho fea N

Shuttering Oil LtriM 17482 Ha Ma KA

Reacy Mix Concrete mdiday 200 o Ho MA |

Reinfaroemient MT/M aa Ho Mo Ha

|
!
!
1

15, Description of process of manufacture for sach of the products showing input, output, quality end quentity of solid, lguld and
gacenis wases, if any from each uni process.

Part B : Waste Wister adpects

16, Water consurmption for differant uses |[m3jday|

Purpose Consumption  EMwent Traatment Remarks Disposal Remarks
Ganaratian

Damestic Pourposs 10 0 —H&- A T . HA

‘Water gets Polluted 130 L] OTHERS Sedimentation -hA - A

E Pollutants ane Tank

Biocegradable

Waler geds il Li] =N NA - A

Poluted, Pollutants

are nal

Biocegradahle &

Toxic

Inddisstrial ] i WA HA A M

Cooling. Laraying In

mins pits or boder

feed

Cihers e

17, Source of water supply. Name of authority granting permilssion if applcable and quartity permitied,
Source of water supply Name of autharity granting permission Qauntity permithed

18, Quantity of waste water (efffuent) generated [m3iday)
Damastic Boiler Blowdawn Trdwstrial Cooling water blowdown

Procoss DM Plants'Softening Washing Tail race discharge from

* 18 Water budget calculations accounting lor difference botween water consumption and afffuent geparated,

0. Present treatment of sewageicaditesn eflsant (Give Lides Capaitist of troakment units)
Capacity of STF (m3/day)
Treatmant unit Sire (mxm) Retention bme (b



21, Present treatrmeent of Drsde efusnt (Give sitesicapacitiet of theatment units) (A schematic diagram of the trestment schame with
inletiputiet characteristics of each unit coeration/process & ta be prowided, Includs details of resklue Management system (ETP shadges)

Capacity of ETP {m3/day)

Traatment Wl Size {mxm) Retention time (hr)

22,
(i} Are sewage and trade sfflrents mived togather? Ma
I yas, state at which stage-Whether befors, intermittently or after traatmant.

73, Capaciy af treated sMuent sump, Guard Pand if any,

Capacity of treated efuent sump (m3]
Efffuent sump/Gurrd pond details o

I yes, stabe at which stage-Whether i
bafore, intermittently or after
treatment.

24, Mode of disposal of traated effluent With respective guantity, m3/day

{i) into stream/river (name of {#] into creeklestuary (name

riwer) of Creak/astuary)

{if] inko sea (vl into drain/sewer (owner
of sewer)

{v] On land for irrigation on {wl] Connected b CETP

owned land/ase land. Specify
cropped area,
fvil] Quantity of treated

arrangement indicating
autier(s] for sampling.
Treated afffuant newsad /

recycled (m3/day}

2%, |a) Oualty of untreated/freated effivents (Specify gl and concantration of 55, BOD,CO0 and specific pollutants relevant Lo the
imdustry. TOHS fo be reportsd for dispasal en land o inte strearmdriver.

Untreated Effluent
PH Miin 6
55 {mgl) Max 200
BOD (ma Meax 104
€00 fmg/lh Mk 250
TOS (mg) 20400
Specific pallutant if Mame Value
amy
1 =) Q
Treated Efuant
PH min &
55 (mai) Lees than 100
BOD [T Lz than 100
SO0 fmaM Less than 250



TOS {mg/) 7100
Specific pollutant if MName Value
any
1 ] a i

ib) Eaclose a copy of the latest report of analysic from the lsbaratory approved by Siate Beard) CommitiesCentral B.-:ar:!t,lrrni
Government in the Ministry of Envirenment expected characterisbics of the unfrested/trezted afflient

26, Fuel comaampticn

Fuel Type Lo Fusl Consumption TPDVLKD  Calarific valus
Diesal K 74 10800

Ash contant Sulphur content Quantity dther (specifyl
il 0.z 1 |

27, (a) Dietails of stack [process & fuel stacks: O, G, |

{a) Stack number{s) (B} Stack attached to fc) Capacity () Fuel Type
i i DG NA DIESEL
(e} Fuel guantiy (Kg/hr.) () Material of construction  [g) Shape {hl Helght, m {above grouwnd
frowndirectangialar) lewel)
% M5 ROLMD 15
i} DimmeterSize, in meters ([} Gas guantity, Nm3Hhr. (k) Gas temperature °C fi} Exit gas welocity, misec,
.3 300 NA 14
{m) Control equipmeant in} NHature of pollutants fa} Emissions control system  [p) in case of DUG, 5ot power
praceding the stack likely to prasent in stack provided generation i KUA
gases such as C12, Nox, Sox
TPM etc.
hA WOk, S0 &% PER CPCE NORMS 250 Kva

17,181 Whether any release of cdoriferous compounds such &g Mercaptand, Fhorsbe #be. fre coming out from Sy sSEorhes ar pricess
lsoEse.

20, Do you have adequate facility far coliectan of samplas of emissions in the form of port holes, platform, [Bddanetc. As per Central
Board Publiion “Emission regulations Partil® { December, 1085 )

Paart hole o Detalls
Platform Mo Decails
Ladder N Details

29, Quality of trested flur gas emézions and process emisions, Quantity of raated fue gas emissions
Argl process emessins,

5r.  Stack attached to Parameter Concentration mg/Nmd fow (Nm3ihr)
No

1

1Specity concentrabion of criteria pollutants and mdustryfprocess-specific poflutants 1tpck-wine, Erclose
& copy of the l=test report of analysa from the sboratory approwved by State Boaed/Central Board!
Central Gavernement m the Mintstry of Environment & Forests. For propased unit furnish expected
Charaiersics of the emission.

Part - D: Hazardous Waste aspect



¢ -4

30. Inforation about Hazardous Waste Management as defined in Harardous Waste [Management & Handling | Rules, 1989 &
amended in Jan. 2000, Type/Category of Waste a3 par

Waste (dnnuallyl Schedule |

Cat No Type Oty vowMm

5.1 5.1 Used ar spent all 200 LirM

ax Mathod of cotlection Method of reception Method of storage
Manual Maril Banmel

Methoed of transpart Method of treatmant Method of disposal

Thifdgh Approwved yendar Through Approved vendor Thraugh Approved werdar

Waste (Annuaily) Schadule i

11. Details about use of hazardous wasts

MName of hazrardous Quantity isedimonth Party from whom purchased Party to whom sold

waste/Spent chemical

¥
'w @ Details about technical capability and equipments availabie with the applicant to handie the Mazardous Wasta

b, Characteristics of hazardous waste{s) Specify concentration of relevant pollrtants. Enclose a copy of the latest report
of analysis from the laboratory approved by State BoardCentral Board 'Contral Gowt, in the ministry of Environment &
Farasts. For propesed units furnizh expected characteriatics

33,
Coapy of format of manifestirecord Keeping practiced by the applicant.

34,

L
Are you using any imported hazardous waste. If yes, give detalls,

36

Copy of actual user Registration/certificale obiained from Stade Pollution Control Board/Miniztry of Emviranment &
Farests, Government of Indis, for use of hazardous waste.

37,
Present treatment of hazardous waste, If any (ghve type and capacity of treatment unfts)

38, Qhaantity of Narardoirs wasle @sposal

(1) Within factory

{1} Outside the factory [specify location and enclose coples of agreemant. |
{fif) Through sale (enclased documentary proof and coples of agreement.)
{iv) Dutside state/Union Territory, if yes particulars of {1 & 3 ) above.

(v} Other [Specify)



39,
i mmmmwmwmmmhmﬂ iﬂpﬂﬂﬂmm
hazardoirs waste.

b, Il yes, give the detalls with time- schedule for the implementstion and approximate expenditure to be incurned an it.

— = _—

&0,
Capital and recurring (0 & M} expenditure on various aspect of environment protection sich as efffuent, emission,

hazardous waste, soild waste, free- plantation, monitoring, data acquisition ete. (ghve figures separately for ltems
implemented/to be implemented).

41,
T which of the polfution control equipment, separate maters for recording consumption of electric energy are instalied ¥

= — == == - o= ==

42,

Which of the pollution controd items are conmected to D.G. Sef (captive power source) to ensure thelr running in the
event of normal power faliure

e ————— _— - ==

43 Waturg, guantty snd method of Sooosal o non hazscdous aolid waste penerated separalely from e prooess. of mersfsctore: and waake reatment.
{Grve dalals of peean sty avalable = spolicant's land)

Type Qusnifty LROM Treatment disposal Other Detaills
Bminigroement Sheel 15 MTAd ML Ll Kk

44, Harardows Chermical - Give dedails of Clamicals and quartties handi=d smd Stored.
(1] IS the wnit a Majot Accident Hazand unit as per Mfg.Storage import Hazardous Chemicals Rules ?

{il) Is the unit an [solated storage a5 definsd under the MSINEC Bules 7

{Hi) Indicate status of compllance of Rules 5,7, 10,11,12,1% and 18 of the MSIHC Rules.
(vl Has approval of site been obtalned from the concerned authority?

() Has the unit prepared an off-site Emargency Plan? is |t updated 7

{wi] Haz information on imports of Chemicals baon provided o the concerned authority?
{wil) Does the unit pesseds & policy under the PLI Act?

475, Brief details of tree plantation/green belt development within applicant's premises | in hectors |

Opan Space Availagility Plantation Done On Nurmber of Trees Planted
Souare metep Sguare meten| %

44,

Informatian of schemes for waste Minimization, resource recovery and recyciing - implemented and to be implemented,
separately.
Reuse, Recycde




i

a7,

{a} The applicant shall indicate whether industry comes under Pubiic Hearing, if 5o, the relevant documents such as El4,
EMP, Risk Analysis otc. shall be submitted, If sa, the refevant documents saclosed shall be indicated accordingly,

(B] Any ottier additional information that the applicants desires to glve
(c] Whether Environmental Statement submitted 7 if submitted, give date of submission,

45
L'We furthar declara that the information furnished above Is correct to the best of my/our knowledge,

4%

YWe bereby submit that In case of any change from what iz stated i this application in respect of raw materials,
products, process of manufacture and

treatment and/ar disposal of eMuent, emfsion, hazardous wastes efc. In guality and quantity; a fresh application for
Consent/Authorization shall be made and

wittil the grant of fresh Consentlidhorization no change shall be made,

5.
We undertake o furnish any other information within one manth of its being called by the Board

Yours Faithfully

Signature : RAKESH SINGH SI50D1A
Name ; RAKESH 5INGH 5IS0D1A
Designation : Froject Director
additional Information
Bir Polbution
5r No. Air Peliution Source Pallutants APCS Provided Remark
1 DG St P, S02 NOx Az par CPCB Standand MK
Separate EM Provided Ho Other Emisshon Sources BA
Measures Proposed A Foul Smell Coming Out o
Air Sampling Facility Details 4
0.G. Set Details
Description Capacity{KWVA) Remarks
1% 250 KA 50 DG ‘Wil be used during power out
Hazardous Waste Generation
Harardous Waste Quantity L Treatment Disposal Othar Datails
5.1 Used or spent oil Mo LEri Autharized Treaugh Autharized 1

Vordor Vendar

CHWTSDPF Details
Member of CHWTSDF CHWTSDF Nama Remarks
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WIMFER:  Maharashira Pollution Control Board
v R HgE Rreism #sas

Application for Consent’ Authorisation

5ir,
I'ie haratry apply fort

1. Conmsent {0 EstablishiOperateRenewal of consent under section 25 and 26 of the Walsr (Prevention & Control of PoBution) Act, 1974 as
amented.

2. Consant 1o EstablishiOperate/Renewal of consent under Saction 21 of the Ar (Prevention and Control of Pollulion] Act, 1981, as
amended.

3. Authorizstian/renewsl of suthorizstion under Hazardous and Other Wastes (Mansgement and Transboimndary Movemnent) Rules, 2016 in
cannection with myfeurfedstingproposedfalened! additbonal manulatuning’processing sttivity fnom the premises as per the details ghven
below,

Consent Information

LIAN Ma: Apphication submitted on;

MR E-CONSENT-000I110911 17052021

Industry Infarmation

Consent Toy NN Na.: Submit to:

Esrablish [New) SR - Mumbal I

Type of institution: Industry Type: Category: Scale:
Indugtry 062 Store orughen OFange .51
EC Regd. EC Obtalned EC Ref. Nao.

Na Mo .

Whether construction-buildup area is more than 20,000 No

s mitr.(Existing Expangion Unit)

General information

1. Name, designation, office addvess with TeleghoneFax numbers, s-mail of the Applicant Dcoupeerindustryinstiution ¢ Local Body,

Nama Address

FAKESH SINGH SIS0D1a TOWER-B, TC-HL 15T FLOOE,LET GATE-S, POWAL Mumbai
Ciby, Mumbai City

Desigration Taluka

PROJECT DIRECTOR Murnbai City

Area Diistrict

Farking Mace, Amarsors Garden, Maar Tata Tea Garden, AMARSONS GARDEN, Mumbai ity
AMARSONS GARDEN, MUMBAI CITY,

Telephone Fax
HETO061308
Email Pan Numbar

jadhavani@ntece.com AHFPSI3EGL



2. la} Neme ang location of the sdustnal unibiprermises for which e application = mads {Give revenue Survey Nember number
name of Taluks and Disticy, also telephonse and fax mimbaer)

Industry name

LARSEM & TOUBRD LTD

Location of Unit Survey numberPlot Numbar |
MUMBES] COASTAL ROAD PROIECT PACRAGE-1, PROYECT SITE. MCRP-1 |
AMARSONS GARDEN, MUMBN |
Taluka District

A Musmibraé City

{h) Dietnils of the planning permission oblained from the lodel bodyTown and Country Manning authortyMetropalitan I‘.‘I-E'.Hnnml-n-t
puthorty) designated Authority.

Planning permission Planning Awthority

HA M,

Kzme of the local body under whose jurbsdiction the unik is located and Name of the licence Bauing authority
MName of Local Body Mama of the lcence ssuing authority
A A

3, pames, addresses with Teigphons and Fax Mumibser of Managing Director /| Managing Partnar and offticer respossthle for matters
connecied with polluton (onird and/or Hazargous waste dssposal

Mame of Managing Director Talephons number

Rakesh Sirgh SSoadia S16ME1 106

£fax number Officer redpansibile for day to day business
R Muthuraman

4, {2 Are you regesbened ndustrial unit ? W

Registration numiber Date of registration

L9999 aMH] 34EPLCDO4 T8 Feb 7, 1945

. Gross capital irvestment of the unit without depreciation till tha date of applcation (Cest of bullding, kand, plant and machinery). (To
Be supported by an affidavitiundertaking on Rs.20/- stamp paper, armnaal repert or certificate reem & Chartsred Accountant lor propossed
wnitlsl, gree estimaned figurg|

Groess capital fin Lakh) * Varifiad E Tarms * Consent Fes

250.00 CA Certficare 1 2500000

.

&, I the site s lecated near sea-shoreinver bankjathar water bodiesMighway, Indicsts the crow By cetance and the name of ﬂum:w
teadhy, ¥ any.

Distance Fram Distance{Km] * Mame

SHMH BO.00 Mismaei-Pune Highway
Fiues 20,00 Mithi

Humian Habitation 25.00 MinL

Religiawes Place 300 Mika Laxmi Temple
Histarical Mlace 4.3.00 Bolapur Fort
Cragi/Sed 0.10 CreskSen

b, Enter Latitude and Longitude detalls of ske

Latitude Langitude
18.97552837205934 T0.51011258724817



C-|os

7. Does the bocation satisly the Reguirements Linder relevant CentralBtate Govi, Motification such as Coastal Requistion Zone.
Notification on Ecologically Fragile Area, Industrial Location policy, ete. I so, give detads.

Location Approved Industry Sensitive Area If Yes, Name Of drea  Industry Location with
Area Reference to CRT

W& Mo He

B I7 the: Site s Situsted in notifisd industria estate

{a] Whether effluent collection, M

treatment and disposal system has

been provided by the actharity,

{h) WAl the applicant utilize the Mo
system, if provided.

fe) if mot provided, details of proposed  ja
arrangement.

.

fa) Total plot area (in squear meder] () Bullt wp area snd fin squear meber])  [c] Area available for the use of

treated sewage’ trade efMuent for
gardening/rrigation. {in squear mater)

1A 1400 fa

10, Menth ard year of commisiEoning of the Unit,

2021-0a-20

11. Nismber of workers ard officoe skaff

Workers staff Hr=, of shift Weakiy aff

5 1 E S

12,

{a) Do you have & residential pg

colony Within the premises

in respect of Which the

present application is Made

r

{b] If yes, please state population staying

Numbaer of person staying Water consumpifon Sewage generation Whether is STP provided?

& ]
{e) Indicate its lacation and distance with reference to plant site.
Number of person staying Water consumption

13, List of preducts and by-products Manufactured in tonnesimanth, Kiimenth or numbersimonth with their fypes Le.Dyes, drogs et
{Give figures cormesponding to maximum instafied producion Capaciy

Frodufis Name and Quantity

Froduct vaomM Prodwct Existing Censantad Prapazad Total Ramarks
Name Name Revisien
Stone Crushers  MTHr CRUSHED 150 50 ] 250

STONE

Froducts MName and Quantity

Froduct Name (Ll ] Quantity Remarks
A, e LU



14, List of row matenials and process chemicals with annusl consumption correspanding to shove stated aroduction ﬂgmﬁ{m
tormesdmanth ar Klimonth ar numbersimanth,

Name of Raw Material UOM Quantity Harardews HWarardous Remarks
Waste Chemicals
STONE MTHr 250 Ko B

1%, Descnption of process of manufacture far sach of the prodocts shawing input, sutput, quality and quantity of salia, lqu.i::llﬂd
gaseous wasbes, if any from esth uni process, |

M |

Fart B : Waste Water aspects
1E. Water condumption for different wSes (madiday) !

Purpose Consumplion  EMuent Treatment Aumarks Disposal Reen arks
Generation

Domestic Pourpose 0 a -~ Py

Water gets Poliubed O i} - 3A - T
& Pallutznis are

Bigdegradakle

Water gets a 0 L —MA—
Palluted. Pollutants

are nok

Biodegradabls &

Taaic

indusirial a a T . i T

Coaling,spraying in
mine pits or boiler
feed

Oithers,

17, Source of water supply, Hame of authanity gramting permissaon if applicable and cuantity permitted,

Source of water supply Name of authorty granting permission  Qawntity permitted
A - o

18, Quartity of waste waber (efluent) generated (m3iday)

0 b D D
Process DM Plants/Softening Washing Tall race discharge from
9 0 B o

* 1%, Water badget caloulations accounting for Gifference between water consumpton and sMusnt gererateg,
[}

—_—— e —— — L

20, Present treatrment of seaageicaniesn effiuent (Give sizesicapacines of treatment units)
Capacity of 5TP {m3i/day)
o

Traatmeant wmnit Sire {mum) Retention time [(hr] |
a

=
=



C—led

21. Present restment of frade eMpent (Give sirescapacities of treatment units) {4 schematic diagram of the treatment scheme with
inletiputiet characteristics of each unit operationdprocess i to be provided. Include detalls of residue Managerment 9ystern {ETF gludges]

Capacily of ETP [m3/day]

a

Treatment wnit Size {mxm) Retention Hme [kr)

a b a

Fr

(il Are sewage and trade efffuents mixed together? Ma

If yes, state at which stage-Whether before, intermittently or after treatment.

L=

21 Capacity of treated effuent sump, Suard Pond Famy,
Capacity of treated eMusnt sump (m3) g

Efffvent sump/Guard pond details Mo
It yes, state at which stape-Whether Pic
bofore, intermittently or after

Erastmsane.

24, Mode al disposal of treated effluent With respective guantity, maklay

fil into straam/river (name of 4 (] into créekisstusry (name Mo

riwir) of Cresk/estuary]

{ilf) imto sea A () inte draln'sewer (ownar  Na
of sewer)

(v} On land for ircigation aa A (wi] Conpected to CETP M&

fwii) Quantity of treated o

25. (a) Quality of untreatedtreated efuents (Specity pM and cancentration of 55, BOD.COD and specific pollutants resevant to the
industry. TDS to be reparted Tar dispasal on land or into streamyriver,

Untreated Effiuent
g

55 (mg)

oD (mg/T)

COD (gl

oS (mgd)

§pecific pollutant if
any

I

iEEEEE

Treated Efluant
pH
55 {mgl)

3



SO0 (mgT)
COD (mgl)
TOS (mg/l)

Specific pollutant i
anmy

EEEE

1

{1 Enclose a copy of the latest repont of analysis from the laboratory approved by State Board CommitiesCentral Bosrd/Cerilral
Govermmert in the Mnistry of Envimonment expected charactsristics of the antreatedtreated «Muent

Euel Type Uon Fuel Consumption TPO/LED  Calorific valus

Driesel Lriki 100 LOE30

Ash contant Sulphur content Quantity Other [specify)

] Q.02 1

27. [a) Detatls of stack |process & fuel stacks: DG )

{a} Stack numberis) (b} Stack attached fo {c} Capacity {d} Fuai Type

M i, MNA, A

(@) Fual quantly {Kgr.) (A Material of construction :p.lﬂl.ml fh) Height, m {above ground

raund/rectangular) lavai)

a e e —

il DiametenSize, in meters  (j) Gas guaatity, Mmd/hr. (k) Gas tempearaturs “C fl} Exit gas welocity, misec.

s U o 2=

{m] Controd equipment (n] Nature of pollutants (o) Emizsions control system  (p) In case of D.G. Set power

preceding the stack likaly to present (# stack provided genaration capacity (n KVA
gases such as Cid, Mox, Sox
TPM ek,

=, = e ——

2T, (B} Whagther ary rélease of cdoriferous compounts such = Mercagtand, Phorats ete, Arg coming out from any Sorages or process
=7

A&

8. Do you have adequate facibty for coliection of samples of emissions in the formm of port holes, platform. (Eddenietc, As per Cmtal
Board Publication “EmEcion regulstin Part-" | December, 1585 |

FPoart hole  pp Details
FPlatform  Wo Details
Ladder Mo Details

2%, Quality of treated Mie gas emissons and prooess amissions. Qusntity of trasted Rue ges emissions
BN PEOCELS SIS,

:: Stack attached to Parametar Concentration maNmi Mo [ Nmdhr)
1 N& Nl 1 ¥

|Spacify concentration of critenia pollutants and industryfprocesespeciie palluitants stack-wiss, Encloss

@ fopy of the latest report of analyss frem the laboratory approved by State BoardiCentral Bearm

Ceptrel Government in the Hanistry of Environment & Forests, For proposed urdl fumish sspected

charcieristics of the emesions. |



C-109

PFart - D: Hazardows Wastn aspect

30, Infrmation about Mazemdous Waste Management 25 defined In Hazardous Waste [Management & Handling | Bules, 1989 3=
amended in Jan, 2000, Type/Category of Waite &5 per

Waste (Annually) Schedule |

Cat No Type Qty oM

HNA o el

Max Method of collection Method of reception Mathod of storage
MA, HE MA

Method of transport Methed of treatment Method of disposal

HA Pl WA

I

Waste [Annuaily) Schadube I
31. Defails about wse of hazardous wasis

Name of harardous Quantity vsedimonth Party from whom purchased Party to whom soid
waste'Spent chemical

. 1] p— -

3.
a, Details about technical capability and equipmants avallable with the appiicant te handle the Harardous Waste

b. Characteristics of hazardois wadte(s) Specify concentration of relevant pollistants. Enclose & copy of the latest report
of analysis from the laboratory approved by State Board'Central Board'Central Govt. Im the minlstry of Environment &
Forests. For proposed unlts furnish expected charecteristics

a3,
Copy of format of manifest/record Keeping practiced by the applicant.

34,
Details of 2alf-manitoring (dource and eavironment systam)

35,
Are you using any imported harardaus waste. If yes, give details,

36,

Copy af actual user Registrationicartificate abtained from State Poliwtion Comtral BoaroyMinistry of Environmant &
Forests, Government of India, for use of hazardous wasta.

3.
Present treatment of harardous waste, if any (give type and capacity of treatment units)

i



38, Juantity of hazardous waste dispasal
(i) Within factary

o

{ii} Outside the factory (speclfy location and enclose copies of agresment.}
a

{iil) Through sake (enciosed docimentary proof and coples of sgreament, )
a

(iv) Qutside stateUnion Territory, if yes particulars of {1 & 3 | abeve.
L]

vl Other (Specify)
L]

Fart - E; Additional information

M
&, Do you have any proposals to upgrade the present system for treatment and disposal of efMuent/emissions and/or
hazardows waste.

LT3

b. If yes, give the details with time- schedule for the implementation and approximate expenditure to be incurred on it
L1

Al

Capltal and recurring [0 & M) sxpenditure on varlous aspect of envircnment protection sech as efffuent, emission,
hazardows waste, solid waste, tree- plantation, monmitardng, dets scqulsition ete. [give Agures separately lor bamms
implemeantedta be implemented).

P,

41

To which of the pollution control equipment. separate meters for recording consumption of electric energy are installed 7
Bl

4

Which of the pollution contral items are conpected to D.G, Set (captive power source) to ensure thelr running in the
event of normal power fallure

43 Nature, quantily and reathod ol disposa) of non- Fegarmous sold wasle Jeners ed segdraiely from 1he procesy of manufacture and sasbs treEment.
|G el of areaicapacity aanidabls in npplcant™s kerd)

Typa Quantity  COw Treatment Disposal Other Detaits
e a ~NA- ] [

44, Hagardous Chemicals - Give cetails of Chemicals and guantiies handled and Stored
i) i3 the wnit a Majot Accident Hazard unit as per Mfg. Storage Import Harardows Chemicals Rules 7

(T} Is the unit an solated storage as defined vnder the MSIHNC Rules T

T

(i} indicate status of compilance of Rubes 5,7,10,11,12,13 and 18 of the MSIHC Rules,



C-11

flv} Has approval of site been obtained from the concerned authority?

(vl Has the unlt prepared an off-zite Emergancy Plan? [& it opdated ?

o 2R

{wi] Has information on imports of Chemicals been provided to the concerned authority?

{wii) Does the wnlf possess & policy vnder the PLI Act?

45, Brief details of trea plantabipnigreen belt develppment within applicant's prermises { in hectors )

Open §5pace Availability Plantation Done On Numbar of Treas Planted
0 Souare meter 0 Sguare meter(d %) L1}

B,

hfnmtﬁnafrrhmhrnmmﬁu. resource recovery and recycling - implemented and o be implemanted,
separately.
[

&7,

{a) The applicant shall indicate whether Induséry comes under Pubiic Hearing, if 5o, the relevant documents sisch as Eid,
EMP, Risk Analysis etc. shall be submitted, I so, the relevant documents enclosed shall be indicated accordingly.

o
{b) Any other additional information that the applicants desires to give
]

{cl Whether Environmental Statement submitted ? If submitted, ghve date of submission,
4]

£E
'We further declare that the information fumished above Is correct to the bast of myp'our knowledpe,

44,

I'We hereby sulimit that o case of any change from what (5 stated In this application In respect of raw matenials,
products, process of manufacture and

treatment andior disposal of efffvent, emission, harardous wastes efe. In guality and guantity: a fresh application for
Consent/uthorization shall ba made and

until the grant of frésh Consent/duthorization no change shall be mads,

5
'We undertake to furnish any other information within one month of its being called by the Board

Yours faithfully
Signatwre : Rakesh Singh Sisodia
Name : Rakesh Singh Sisodia
Designation : PROJECT DIRECTOR

Additional information

Air Pallution
Sr No, Air Pollution Sovrce Pollutanis APCS Provided Remark



1 STONE CRUSHING

PH10 and PM2.5 A

Separaie EM Provided Mo
Measures Proposed HA
Air Sampling Facility Details  ja

D.G. Set Details

Other Emission Souwrces A
Foul Smeall Coming Out Mo

Harardous Waste Generation
Harardouws Waste Quantity

CHWTSOF Details
Mamber of CHWTSDF

Remarks

Cess Dotails
Cess Applicable

If Yes, UpTo
Jan 1 1500 130000 DDkl

Legal Actions

Lagal Lagal Recard OF Company Legal Actien Detalls

Bemarks
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Maharashtra Pollution Control Board =
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MM*IARASHTHﬁ POLLUTION CONTROL BOARD

Praong (22} - 240ET Rajpanal Cffice, Mubes |
-
Fa (G22) 24015268 Scn (5) Muntar 00022 |
Esmall :  romushesimpob gov in !
Phone @ (023} - 20018239 I
1 Date: 1370172021

Crrange /5.5,
Consent Moz BO-MUMBAL 210 1 000853

Consent to Establish under Section 25 of the Water (Preveotion & Control
af Pollution) Act, 1874 & under Section 21 of the Air &
Contrel of Polluton) Aet. 1981 and Asthorization J al
Antherization under Hule 5 of the Hazardous Wastes

Handling & Transboundary Movement) Rules 2008 fb

[To be referred as Water Act, Alr Act and HW (MEH)
CONSENT is hereby granted to

Mis. HCC HDC JV, Mumbal Project,
| FPackage-11, Warll
{ Sea- Face Hhan Abadul Hoad,
{ Ward G- South, Dmiry, Worli,
Mumbai 400 018

Locatmd in the aren doclared under the
Authorization under the provieions of
subject to the provisions of the
made further and sabject to the

of the Water Act. Air act and
Rules and amendments thereta
and ihe Onders that may be
and ponditicns:

for a period up to Commissioning of the

3 NI

i  The daly quantity of trade efluent from the factory shall not exceed Nil M®.
(i)  The daily quantity of sewage «ffuent from the factory shall not exceed 80,50 M?
(it} Trade EMineat Treatments Nil
(v}
(1]

treatment syviem as is warranted with reference to influent quality and operate
and maintain the sams continucualy se as to achieve the quality of treated effuent
ta the following standards.
Solids Mot to enceed 0 mpl
i) BOD 3 dayw 270 C. Hot to esceed 100 mpl
e e T T T T T e e s
B WO, e Cometa Sond Mot Parfeged. ot SIS0 P T 2

Kindly wvardy Maharashira Pollubon Control Bagrd's documant on Blockehain h:r' SRR i CIH Sl
hitpaShlockchasn ecmpeh in'docs/SidT Te06 1cObITITOE5T 1 20 786chdbEicac 35 2f 331 4T4029 1 06T I0R085 130 1|



%32 Maharashtra Pollution Control Board
¥4 Sfffeach1365dd57617a81c1

I Zpwage EMueni Disposak The treatid domesthe efheent shall be soaked in &
soak pit, which akall b got cloansd perindically. Overfiow,  any, shall b used on
lapd for gurdening / plantstion only,

Al

Solid W
H W Eie

¥ Noa-Ha
|

4. The applicant shall comply with the provisions of the Water [Prevention &
Control of Pellution) Cess Act, 1977 (to be referred as Cess Act) and amendment

Rales, 2003 there under:

The daily water consumption for the bllowing categores 16 a8 under: E}
i Dhsmiestin fHiFpose ! 01.00 CMD {x._
(i)  Water gots Polhited &

Pollutanis am Bodegradable i
ot Water gets Polluted, Pollutania

sat0 R O
(1) 'Mﬂuww $ﬁ

f i mine pits or bober ferd
||
| 5 CONDITIONS UNDER AIRACT:
il The spplicant shall install & comprebensive oo i comsisting of contral
af s mssdon aml
l the level of pollutants to the
|
60 pgNMP
100 pgNA2
80  ppfNM?
‘ B0 pg/NMD .
i
i
:, pollution control devices, Water sprinkler arrangement

1
1
| 2 The dust contumment sysem shall be provided incorporating either of the
» Barricading all around the periphery of the boundary of height mimimum 20
Hw!HMHH&Mﬁ“l*HHM
Same may extend above with netlon chothing whenever requined
+ Water sprinkling/Chemical dust the
| : e _ stabifizing agemt spraying system aloag
| 3 Intemal work area shall be, coment concreted/ Asphalted.
4 Daily deaning / Removal of dost accemulation inside the planr (dry *wet) shall be
carry out, with indwitrial vacoum cleaner.

W BT B W e Conm! B Fropect, Bacbage . Wik, SO0 IRLNT Page J o'}

F:.II'II'.I.i':.' WLy Maharashtra Pollution Control Board's document on Blocksham Oy SCAnMING the R codo
hiips:'blockchain eacmpeh. in'docs 97 Tel8 1c0biTIT 065 T 1 2e TRGchdbMcac3S 21331 4740291 08T A0A0HAS5 13811



2 Maharashtra Pollution Control Board Cofr5"
i Sfffeacb1365dd57617a81c1

4 Standurds for Steck Fmissioms:

e

L. SPM Net o exceed 150 pp/NMD
v fusl
L N -~ a“
Gl The spullsnns shall sciet e dhbisaitlabibe P

L | Nil

platform sic. for monitoring the air emissions and the smo shall

ﬁh
varous ssurces of emsssin ahall b designated by numbers s-:.-u.-.

sources within the premises so as to maintain

famﬂulmhahhnlhu‘ﬂﬂumd{.w
time. Duy time is reckoned is Mnﬁnﬁ\

| ““”“wmmmmw
(V) The industry shall take adequate messures for control §l§ Tl &
m

10

H
E

rickoned betwoen 10 pum. and 6 a.m

(vt Dither Condlitions:

1} The industry should ot cause i A

L The industry abould monitor Sl nabian abe il

6 CONDITIONS WASTE [MANAGEMENT, &
TRANSBOUNDRY RULES, 2008: HANDLING

T
Wr@m

(i)  Whenever due to any socudent or gas leakage or other unforesssn sci or even., such
wmisnions occur or is apprebended to oeur in excess of standards lnid down, such
information shall be forthwith reported to Collector, Directornte of Industry, Safety
and Health, Police Seaties, Fire Briguds, Directorate of Health services, Department
of Explosives. Board and Local body and the production process should be stopped by
and ensure that the emission do bot causs any harm or nuisance in the surmunding.
The indastry  should oot restart the procsss without permission of the Bosrd and

other satutory ofganiestion as requirs undsy the law.

P 1.7

Kindly verify Maharashtra Pollution Control Board's document on Blockchain by scanning the QR cods,
htips:/biockchain ecmpchin/docs/HdT7c061c3bI7IT9E5T 1 2cT88cbdbBicacI5 213314746291 06873080851 Je 1!



v gﬂ Maharashtra Pollution Control Board
a0

7 Moise Pellution control Measures:- :
The Industry shall comply with the provision under the Noise (Rogulation
and Contrel) Rule- 2000, to control notse pollution.

8. Industry shall comply with following additional conditions:
The applicant shall maintain good housekeeping and take sdequate meassres fo
comtrol of pollstion from all sources su as not to cause puisance to surrounding area |
inhabitants,
ii  The applicant shall bring minimum 3% of the wvailable cpen land under
cverags’ tree plantation.
Solul waste - The nos hasardous solid waste arising in the ]
swpepings, i, be disposed of scientifcally s a8 mot Lo cause any musane | poliutic
mwﬂmmmhdﬁuﬁﬁu‘ﬁk
dumpung ground.
i»  The applicant shall provide for an alternate electric power sow:
lﬂpﬂhﬁhﬂﬂh‘di:ﬂhlﬂﬂulrlh#h'

=

Tue: usmome and hazardous waston o th
""*= y uid shall pay to the Board for o

if
!

: ﬂﬁ##fﬂﬂ-wm g
pb-fapo hhlnﬂturuﬂi:ll*ﬂpﬂ.ﬂ.

. T

e n-u-. ﬂmﬂkﬂuﬂ
-ﬁmun-—h":.hm B

:h“:u-wu-l B0t carry owt ﬂtﬂ“ﬂ’ﬂlﬂ-ﬁ perimmainn
The industry shall achurve the National Ambient Air Guality standards prescribed
vide Government of Lrdia, Notification dt. 1611009 as »

B

2

¥

Fundly vanfy Maharashira Poliution Contral Board's document an Biockehain by scanning the QR code.
hitps:/lockehain ecmpebin/'docs/9d 77o06 1 c9BITITDES 71 26 TRGchdbhfcac 3521331 4 746291 06873040851 3a1f
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8 Operation of stone crosher plant shall be in day time only. The Day time is
reckoned in between § dom. and & pom. Le. From sun rise to sunset.

10, lodustry to submit BG'S of Es. I/- Lakhs agalnst compllance of coosent
conditions. The BG shall be valid spto 31.12.2021 which shall be sabmitted in
favor of Regional Officer, Mumbai, within 7 days period.

1. The Capital mvestment of the industry s Ba. 590, Lacs

12 Board reserves right of revoke. suspend or amend the consent lssued.

11  The consent should not be mtnudummﬁm#:hﬁn-any
WOC from ather Govt agencies as may deemed fit necessary

T T e e
ey BT MO [ Wt Concrin’ Bosil sl v bagee- 0. Wi, SODOT 24T Page 5w}

HEndly werify Maharashira Pollution Conlred Board's document on Blockchain by scanning the QR coda
hitps:lockchain acmpch. in'docs MHd 77 o061 986571 207 B6cbdbEicac3S 2314740291 DGR T I0R0851 38 11
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WITEER™:  Maharashtra Pollution Control Board
AERg ueuv foeem FHse

Application for Consent/ Authorisation

= 1
I'We heraby apgly far

1. Consant to Establish/OperateMenewal of consent under section 25 and 26 of the Water |Fresention & Contral of Pallution) &¢t, 1974 as
amendad,

2. Consent o Establish/Dperate/Renewal of consent under Section 21 af the Adr (Prevantion and Contral of Pallution) Act, 1GEL, as
amended.

3. Authorizationjrenawal of authorization unded Hazardous and Other Wastes (Management and Transboundary Movemant) Rules, 2016 i
connection with mylourfexisting/proposediaitered/ adéiticnal manufacturing/processing activity from the premises as per the details given

oelow.
B Consent Information
VAN No: Application submitted an:
MPCB-CONSENT-0000105240 28123020

mdustry Infarmation

Cangent To! NN No.: Surbmit bo:
Qiperata SAO - Mumbai I
Type of institution: Industry Type: Category: Scale;
Incustry DG4 Stone crushers Qrange 551
EC Reqd, EC Obtailned EC Ref. No.
[ Mo -
Whether construction-buildup area Is more than 20,000 Mo
'~ sq.mtr.(Existing Expansion Unit}
General Information

1. Name, designation, office address with Telephone/Fax numbars, €mai of the Appiecant Occupierindustryfinstitution f Local Bady

Name Address

e & FACE KHAN ABDUL GAFFAR 44N AOAD, OPPO Mumbai Cty
Designation Taluka

MANAGER: ADMINISTRATION SOUTH G

Area District

OPFPOSITE WORLI DAIRY, WORLI Mumbai city

Tolephone Fax

8811710033

Email Fan Number

sanjeey jairath@hccingis.com BIAP|TSBBG



1
™

2. {a) Name and location of the ndustnal unitipremises for which the appioation 1§ made |Grve revenue Survey NumberPlot number
name of Taluka and Destrict. also telaphone and fax numbarl |

Industry name
HEC-HEC v
Location of Unit Survey number/Piot Number
HCC HDC ¥ MUMBAI COASTAL ACAD PROJECT PACKAGE 1l WORLI Worll Sea-Face
SEA- FACE KHAN ABDUL GAFFAR EHAN ROAD, Mumbai Oty Ward
G- South, Opposite to Warll Dairy, Worli, Mumbal 400018 l
Taluka District
Murmibsai ity
o) Details of the planmng permission obbained from the kecal bodyTown and Country Planning suthorityMetropalizan Development
autharity) designated Authority,

Planning permission Planning Authority

M A

Name of the lacal body under whase juriadiction the it is located and Nama of the Licence issulng authonty
MNama of Local Body Mame of the llcence issuing authority
M MA

3. Names, adoresses with Telephone and Fax Number of Managing Director { Managing Partrer and officer responsible for matters
connected with pollution control andior Hazardows waite dispocal

Name of Managing Director Telephone number

Wr. Avesk Fanja 265 TS00%00

Fax number Officer responsible for day to day business
SH190X6595

4, |a.) e yoi !'Q-gi-i.!ifid Edustmal wsit 7 Ma

Registration numbear Date of registration

AR ZR7925 Sep 9, 2017

5. Gross capltal myestmant of the unit without depraciation till the date of application (Cest of budding, land, plant and machinery). [To
be supperted by an afidavitiundaraking on Rs 20{- stamp paper, annual repert or certfhcats from a Chartered Accountant for proposad
unitis), give estmsted Rgurd)

Gross capital (in Lakh) * Verified * Terms * Consent Fee

330,00 CA Cartificate 1 23000.00 .

G, If the st is lacated near sea-shareinver Bankfothes water bodiesHighway, Indicate the crow fy distance and the name of the water
ooy, if any

Distance From DistancaKm) * Name

SHMH 40.00 Mumial-Pung Highway
Rever 10,00 Mithi

Human Habitation 20.00 MIDC

Riligious Place 300 Maha Lawmi Temple
Historical Place 40.00 Balapur Fort
CreakiSea 1.00 CreskSen

Gb. Enter Latitude and Longitude details of sita

Latituds Longitude
EB.9992Z1 78 1281065772



€41
— — e, I"ILI

T. Does the locaton satisly the Requirements Under refevant CentraliState Gove. Natification such as Coastal Regulatian Tena.
Metification on Ecclogically Fragile Area, indysirisl Location policy; etc: if so; give details

Location Approved Industry Sensitive Area If Yes, Name OF Area imdustry Location with
Area Reference to CRZ

WA Na Ma Wa

— —

8, |f the site is sttuated in notifed Industrzl estate,

Detalls
{a) Whather effluent callaction, Mo
treatment and disposal system has
been provided by the authority.
{b] Will the applicant wtilize the Mo
system, if provided,
{c) If not provided, details of proposed g
arrangement.
4
{a)] Tatal plot area (in squaar matar) (b} Built up area and (i squear meter] (c) Area available for the use of
treated sewage/ trade efffuent for
L, = gardeningirrigation. (in sqguear meter)
1400 1400 NA
10. Manth ang year of commissioning af the Unt,
J021-01-11
11, Murmber of workers and offce staff
Workers staff Hrs. of shift Weekly off
14 3 1 NA
i
fa) Do you have a residential g
colony Within tha premises
in respect of Which the
present application is Made
L
iB) If yes, please state population staying
Number of person staying Water consumption Lewage generation Whether is 5TP provided?

Nao

fc) lndicate ts lacation and distance with reference to plant site.
Number af parson staying Water consumption

13, List of products and by-prodicts Marufactured in tonnesjmanth, ¥ljmonth or numbersimonth with thair Depes d0, Dyes, dfuegs &t
{Give figures carmasponcing to maximum mstalled production capacity

Products Mame and Quantity

Product uoM Product Existing Consented Proposed Total Remarks
Nama Namea Revision

Srone Crushers  TenD Crushied Stone 0 2040 0 2000 WA

Products Mame and Quantity

Product Mame oM Quantity Remarks
Ha, ~MA— o NA



14. Ligt of faw materials and pracess chemicals with annual consumpoon comespending 10 above stated production figuras, in
tonmesimanth o kijmanth or numbersimonth '

Material UDM Quantity Hezardous Hazardous Remarks
Mame of Raw b
Srone TanD 100 Mo Mo M&

15. Description of process of manufacture for each of thi predudts showirg input, cutaut, guakity-and guantity of solid, liguid and
gasecus wastas, f any from each unit process,

WA

Part B ; Waste Water aspacts
18, Water corsumption for differant wses Im3iday)

Purpose Consumption Efffuent Treatment Remarks Disposal Remarks
Ganeration

Domestic Pourpese 0 0 =MA-- T

Water gets Polluted 0 i -MA- 7T
f Pollutants are

Biadegradabie

Water gets o 0 ~Nh— .
Polluted. Pollutants

@re not

Bipdegradable &

Toxic

industrial 1 0 Pl LISED FOR —MiA--
Cooling, spraying = SPRINELING

minge pits or boller FLERPOSE

feed

Drhirs |

17, Source-of water supply. Mame gf authosity granting permission if applicable and guantity permitted

Source of water supply Name of authority granting permission Qauntity permitted
fuih WA o

18, Quantity of waste water (efluent) generated (mi/day)

Damastic Boiler Blowdown industrial Cooling water biowdown
a ] a 0
Process DM Plants/Softening Washing Tall race discharge from
] ] a 1]

* 19. Water buggat calculations accaunting for diffarence batwesn water consumption and effluent genérated.
a

20. Present treaiment of sewage/canteen sMusnt (Give sirss/capacities of reatment units)

Capacity of 5TP (m3/day)
1]

Treatment unit Sire (mxm) Retantion time [hr)
a o a



<~ 135

1. Present treatment of trade eMluent (Give sizes/capacities of treatment units) (& schematic diagram of the treatment scheme with
nietioutlet characteristcs of each unit operationfprocess = to be pravided. Inclute details of residue Management syctem [ETP shudgas)

Capacity of ETP (m3/day)

0

Treatment umit Sire [mxm] Retention time (hr)

i L] i

k.

{l) Are sewage and trade effluents mixed together? o
if yes, state at which stage-Whether before, intermittently or after treatment, MA

13, Capacity of traated effiuent sump, Guard Pond if gy
Capacity of treated efffuent sump (m3}  na
Effluent sump/Guard pond detaifs o

If yes, state at which stage-Whether Nao
before, intermittently or after
traatmeant,

24, Mode of dispesal of treated efffuent With respectve guantity, m3iday

{1} imte stream/river (name of Na (ii} imbo cresk/estuary (name A

river) of Creek/estuary)

{iif) into sea NA {iw] inte drain/sewer (owner 44
of sewer)

{w) On land for irrigation on  pNa {wi) Connected to CETP LT

owned land/ase land. 5Specify

croppad area.

outler(s) for sampling.
Treated effuent reused /
recycled (m3/day)

75, [a) Quality of untreatedfireated effuents {Specify pH and concentration of 55, BOD,COD and specific pollutants relevant to the
industry. TDS ba be reparted far dispasal on land ar into streamyriver

Untreated Effluant
pH

55 (mg/T}

BOD (mg/l)

COD (g

TDS (mg/)

Specific pollutant if
any

FEEEECE

me Value
1

Treated Effuent
pH NA
55 (mgl) 11



BOD (mgT} L

COD {mg/T) MA
TDS (mg/l) NA
Specific pollutant if Nama Valua
any
1

(B} Enclase a cogy of the fatest repart of analyss from the laboratory appraved by State Board! Committes/Central BoardCantral
Gevarnrment in the Ministry of Environment expectsd characteristies of the untreatedtreated effiyent

P

26. Fuel comsumption

Fuel Type oM Fual Consumption TPDJLKD  Calerific value
Drzzal Lit/Day 120 10500

Ash content Sulphur content Quantity Other [specify)
0 o.02 1

27. {a) Details of stack (process & luel stacks: 0. G. |

-
fa) Stack number{s) b} Stack attached to fe] Capacity (d} Fuel Type
A NA NA MA
(&) Fusl quantiy (Kg/hr.) {(f] Material of construction ::g#slupl fh.lll:irﬁl-falnrlmi
round/rectanguiar] lavel
o ] a L
{i} Diameter/Size, in meters  [j) Gas quantity, Nm3/hr. (k] Gas temparature °C il Exit gas velocity, m/sec.
0 ] Q 0
im) Control equipmant in} Mature of pollutants (o) Emissions contral system (pl In case of D.G. Set power
preceding the stack likaly to present in stack providad generation capacity in KVA
gases such as Cl2, Nox, Sox
TPM &b,
1] 0 a ]
27, B} Whether any raleass of cdoriferces compounds Such 38 Mercafans, Phorats ate, Lne corming out froem any SDorsges oF process
hause,
A -

2B, Do yau have adequate facibty for coflection of samples of emisslors in the farm of post holes platform, ladderiets, 45 per Central
Board Pulblication “Emissian requiations Par-HI" | December, 1985 |

Poaart hole  pg Deatails
Platform Ko Datails
Ladder Mo Details

24, Dualay of reated flue gas emissons and process emissions. Quantity of treated fee gas aminsiong
&N proceEss emissians.

Sr. Stack attached be Paramaper Cancentration mg/Nm3 flow [Nm3/hr)
No
1 M A i 0

[Specify concantration of criteria polbutants and industry/process-specdific pollutants stack-wise. Enclose
a copy of the latest repart of analysis from the Bboratory approved by State Beard/Cantral Board/
Central Gavernment in the Ministry af Ervirgnment & Forests, For proposed wnit furnish expected
charsciesistics of the ernissions
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Part - D: Hazardous Waste aspect

30, Information about Hazardous Wasbe Management as gefined in Hazardous Wasts [Mansgement & Handling ) Rules, 1952 as
amanded (0 Jan. 2000, Type/Category of Waste 25 par

Waste {Annually) Schedule |

Cat No Typa Qty Lo

A i —NA—

Max Mathed of collection Mathod of reception Method of storage
A NA MA

Method of transport Mathod of treatment Mathod of disposal

Mk i &

Waste (Annually) Schedule I
11. Details about use of hazardous wasta

Name of hazardous Quantity used month Party from whom purchased Party te whom sold
washe'Spent chemical

Ma o . a

a2

a. Details about technical capability and eguipments available with the applicant to handle the Hazardous Waste

b. Characteristics of hazardous waste(s) Specify concentration of relevant pollutants. Enclose a copy of the latest report
of analysis from the laboratory approved by State Board/Central Board/Central Govt. in the ministry of Environment &
Forests. For proposed units furnigh expected characteristics

33,
Copy of format of manifest/record Keeping practiced by the applicand.

Y]
Details of self-monitoring (sevrce and environment system)

35
Are you using any Imported harardous waste. If yes. give details.

36,

Copy of actual user Registralion/certificate obtained from State Poliution Control Board/Minlstry of Environment &
Forests, Governmant of India, for use of harardous waste,

37,
Pragent treatment of harardous waste, If any (give type and capacity of treatment units)

e ———— ——— —_—— e = e — e —



3B Quantily of hararoous wasie disdasal

{l) Within factory
1

{ii] Dutside the factory {specify location and enclose copies of agreement.)
n

fiii) Through sale fenclosed documentary proof and coples of agreement. |
a

{iv) Outside state/Union Territary. I yes particwlars of (1 & 3 | above,
0

{w) Other {5pecify]
(1]

Part - E: Additional information

39

a. Do you have any proposals to upgrade the present system for treatment and disposal of effluent'emissions andior =
harardous waste.

A

b, If yes, give the details with time- schedule for the implementation and approximate expenditure to be incurred on It
MA

41.

Capital and recurring (0 & M} expenditure on various aspect of environment protection such as effluent, emission,
harardous waste, solid waste, tree- plantation, menitoring, data acquisition etc. (give Agures separately for items
implemantedto be implemanted),

T

41
Ta which of the pallution contral aguipment, separate meters for recording consumption of alectric energy are ingtalled ?
NA

~

42

Which of the pollution contral items are connected to D.G. Set {captive power source) bo ensure thelr running in the
event of normal power fallure

Na

i3, Nature, quaniimy anod methol of csposa af non- NAZArTous sl waste ganeraied separafaly from the process of manufaciure dnd wlishe traatsnt
[Give Seladls of aseatcapaciy avadable n-applcant's Rand]

Type Quanbity rom Traatment Disposa Other Details
HA o —~MA-- T T

44, Harargaus Chemicals - Give details of Chemicals and guantities handled and Storad

fi} Is the unit a Majot Accident Harerd unit a5 per Mig.Storage Import Warardous Chemicals Rules 7

i} Is the unit an isclated storage as defined under the M5IHC Rules ?

(iil) indicate status of comphiance of Rufes 5,7,10,11,12,13 and 18 of the MSINC Rules.



&8
{#w) Has approval of site been obtainad from the concerned authority?
(%l Has the unit prepared an off-site Emergency Plan? [5 it updated ?
{wi} Has information on imports of Chemicals been providad to the concernad authority?

(wii] Does the unit possess a policy under the PLI Act?

43, Brief detalls of tree plantanion/presn Dot devalopment within spplicant’'s premisas | in Rectars )

Opean Space Availability Plantation Done On Number of Treas Planted

0 Squans mister 0 Sguane materiD %) (1]

45,

information of schemes for waste Minimization, resource recovery and recycling - implemented and to be implemented,
separately.

T

47,

{a} The applicant shall Indicate whether Industry comes under Public Hearing, if so, the relevant decuments such as ElA,
EMP, Risk Analysis etc, shall be submitted, if so, the relevant documents enclosed shall be indicated accordingly.

i

(b} Any other additional information that the applicants desires to give
M

fc] Whether Envirenmental Statement submitted ? If submitted, give date of submission.
N

48,
I'We further declare that the information furnished above is correct to the bast of my‘our knowledgs,

43

I'We hereby submit that in case of any change from what is stated In this application in respect of raw materials,
products, process of manufacture and

treatment and/or disposal of efffeent, emission, hazardous wastes etc. In quality and quantity: a fresh application for
Consent/Authorization shall be made and

uretll the grant of fresh Consent/duthorization ne change shall be made.

54
I'We undertake to furnish any other information within ene month of its belng called by the Board

Yours faithifully
Signature : SANJEEV JAIRATH
Name : SANJEEV JAIRATH
Designation : MANAGER- ADMINISTRATION

Additlenal Information

Air Pollution
5r No. Alr Palution Souvrce Pollutants APCS Provided Remark



1 Stone Crushing PMLD, PM2.5, 50n. NOx P Pl
Separate EM Provided Ma Other Emission Sources A
Measures Proposed Bo Faul Smell Coming Out Ma
Alr Sampling Facility Detalls Wil be Proyvides
0.G. S5et Details
Description Capacity(Kva) Remarks
WA a Na
Hazardous Waste Generation
Harardous Waste Quantity uomM Treatment Dizposal Other Details
CHWTSDF Detalis
Mombar of CHWTSDF CHWTSOF Name Remarks
Ceds Datails
Cess Applicable Cess Pald if Yies, UpTo
Ha hig Jan 1 1900 12-00;00-6000M
Legal Actions
Legal Action Details Remarks

Lagal Legal Record OF Company
Actian

Taken
Na
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MAHARASHTRA POLLUTION CONTROL BOARD

Phone : 022-2401525% Kalpataru Point, First Fioor,
Fax ¢ 0222601623 i
Email sromumbaid @mpcb gov in
Wisit Ay :

Greenl 5.5.0

MPCB-OONSENT-0000095484

WNMWM"’WEH Dite:15/ 1042020,
Consent to under Section 26 of the Water (Prevention & Control of
Pollution) Act, 1974 & under Section 21 of the Air (Prevention & Control of
Pollution) Act, 1951 and Authorization / Renewal of Authorization ander Rule
5 of the Hazardows Wastes (Management, Handling &
Movement) Rales 2008
[To be referred as Water Act, Air Act and HW (M&H) Rules +
CONSENT is herchy granted to
M/s. Larsen And Toubro Limitcd, (Casting) €, )
| Mumbai Coastal Road Project Pkg 4
Mepean Sea Road, Mext to
Malabar Hill, Mumbai-$00006

Mﬂmmelmdﬂmdundn!hmmmmufm

Aumnﬂ:aﬂmpndumeprmnmmuf
subject to the pr

further and

1. The to Operate is granted for

2, mcnui-mmuuwm -----

ST, Product MName Samamum LA

il L antit

1 200 |Nos./M| || [

. psed covered shed to control
ugitive emissions])
Y

3. CONDI -'n." SUNDER WATER ACT:

(i) The dujlvghdntity of trade effluent from the factory shall not exceed 15.0 M* .
I_'n} \'- quant nrmmmmmmmmmms.nm
(ilF-Thade EA

e alme The applicant shall provide comprehensive reatment Iy3
mnrmfmmmmmmm“u-m
reference to influent quality and operate and maintain the ame continuously so
to achieve the quality of the treated effluent to the following standards:

Sr. Nd Parameter Limits
1 |pH Between 55109.0
2 D3 Days 27 degree C Mot to exceed 100 :
3 _|€oD Nottoexceed | 250 mg/l |
4 | Oil & Grease Not to exceed 10 :
5 | Suspended Solids Not to exceed 100
21 | Not to exceed 2100




#
|

' B
|

(iv) Trade Efftuent Disposal: The treated effluent is recycled into the process again,

(v) Sewage Effloent Treatment: The applicant shall provide comprehensive
treatment system as is warranted with reference 10 ent quality and operate
and maintain the same continuously £o as to achieve the of mreated efffuent
to the followme standards. |
(1} Suspended Solids Mot to exceed 100 mgdl
(2) BOD3days 270 C. Mot to exceed (100 mg/l

(vi) Sewage Efflnent Disposal: The treated domestic nt shall be soaked in 2
saak pit, which shall be got cieaned periodically. aw, if any, shall be used

on land for gardening / plantation only,

4. The applicant shall comply with the pro
Control of Pollotion) Cess Act, 1977
ameadment Rules, 2003 there under

I The daily water consumption for the s 15 as under:
() Domestic purpose .
(ii) Water gets Polluted &

Pollutants are Bidegradakjh 20.00' CMD
(i) Water gets Poilured, POt -

Bi 2T u.m{:m

0.00 CMD

el equipment as is warranted with reference to generation of
on and operate and maintain the same conti ¥ 50 as o
the Jevel of pollutants to the following sta :

8

6. Standards for Air Emission

Ambisnt air quality at a distance of 10 mtr from source OR the plant
Boundary, whichever is nearer, shall meet the following standards
Particulate Matter PM ¢ Not to Exceed 100 pg/om’
Particulate Matter PM s Not to Exceed 60 pgio’

i Ammmmwmhmm
should be set and followed in consultation with the DG manufacturer
which would help to prevent noise levels of DG set from deteriorating
with use.




————— . e

b. D.G. Set shall be operated only in case of power failure

€. The appiicant should not cause any ruisance in the surmonnding area ;
duoe to operation of D.G. Set '

7. Standards for Stack Emissions: - |

(u)

of the following

The applicant shall erect the chimney(s)

Chimney Attached To

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

G TY
ladder, platform ete. for monitoring the air emissions
open inspection to/and for use of the Board's Staf |

to various sources of emission shall be desiggat
S-1,5-2; ete. and these shall be painted/ displayed g .‘.‘t,. i

(iv)The nﬂhtr;r shall take adequate measures _-.. .'u‘..‘l

Mmm-mumwmmmm“ i B

¥nissions occur or is apprehended fo occur in excess of standards laid | 8

O ddwn, such information shall be forthwith Reported to Board, | Sl
concerned Police Station, office of Directorate of Health Services, |

t of Explosives, Inspectorate of Factories and Local Body. In || |

gﬁulﬂﬂmtnfmmﬂinnmnmlcquipmmmwunmm !i

connected 1o it shall be stopped. !

9. Industry shall comply with following additional conditions: - E
i Thea shall maintain good housekeeping and take adequate measures | &
fior | of pollution from all sources so as not to cause nuisance to | B

area / inhabitanrs. | F _*.I

ii. Solid waste - The nonhazardous solid waste arising in the factory premises, | ‘"

sweepings, etc., be disposed of scientifically so as not to cause any nuisance |

MPCB-CONSENT-MINESERY




[ P
Tl

mMmmaw&twshﬂuhmmmslnll&nmd?hnmnﬁﬂu
for disposal to dumping ground.

iii. The applicant shall provide for an alternate electric sounce suflichent (o
:muﬂ::ﬂpdluhmmnhnlﬁmhnnmlhthfdt’ﬁmﬁmmm"
compliance with the terms and conditions of the In the absence, the
applicant shall stop, reduce or otherwise, control to abide by terms
& conditions of this consent regarding pollution levels. [

The applicant shall not change or alier quantity, the rate of discharge,

temperature or the mode of the effluent / emissions o1 hmmnr
contral equipment provided for without previoos pun%nrth:
Board. ' |

V. ‘""""""”l.""" and
mﬁﬁdm;mwdﬁmmmmmm i ardot
the Board staff at the terminal or designated points ar
for the services rendered in this behalf

vi. The applicant shall make an application for consent at least 60
ﬂpmmMﬂﬂrmﬂmﬂan\ .
vh.Thﬂmﬂlﬂnbmnmﬂmuﬁ::.Hu lmn!' _ every vear, the

viii. As inspection book shall d made a 10 the Board's officers
ix. The applicant shall #'separate clectric meter ing the consumption ef
energy for op mdm&uﬁﬂdﬁmmﬂmm#

x. Separate dfma} mmuwmmﬁﬂmmw
manholes shall be provided at the end of collection system

for measuring the flow. No effiuent shall be admitted in the

down- stream of the terminal manholes. Mo effluent shall find its

than in designed and provided collection System.
ither storm water nor discharge from other premises shall be allowed to mix
with the effluents from the factory. |

10. The consent is issued subject to direction issned by under section 18(1)
{b) of Water (Prevention and Control of Pollution) Act, 1974, regarding
Classification of Industries dated 07 March 2016.

{1 The Capital investment of the industry is Rs. 1825 Lakhs.
12 Thﬂnulmri;ﬂﬂmnh,nmuﬂm#ﬂﬁtm
granied. |




i

¢
i
13. The consent is issued on the basis of NOC issued by MCGM vide No. | l‘

Ch.E{/1098/Costal Road dated 28,/09/2018, for temporary activiry. ).

For and on behalf of the
Maharashira Pollution Control Board
b
(Tanaji Yadav)
Sab Regional Officer, Mumbai-1

To, - % '
M/s. L&T Construction (Casting), ‘\

Mumbai Coastal Road Project Pkg 4 rb. :

m&;ﬁmmqmwrm, \3(}

C /91
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Doc. No.: CiviS.POG_FO2

Waharaitsics Fubatien Cocrrt B Consent to D-p-erate Revision No.: 00
Date: 05-03-2021

MAHARASHATRA POLLUTION CONTROL BOARD
Sub Regional Office Mumbai 1

Phona : (022)-24045269 Halpataru Paint, 1 =t Floar,
Sion Circle, In front of Cine
Fax . (0E2)-240162°58 Flanate Theater, Sion (Easp,
. Mumbal-400022
Email : sromumbai Hfimpch.gov.in
Visit AL - hitp:ifm Am
Green/S.5.0 Date: 053, 2071

Consent No: SRO-MUMBALVCONSENT ) 4 g T000394
To,

M/s. Larsen & Tourbo Limited

Mumbal Coastal Road Project PKG 4.,

Mepean Sea Road Mear PRIVA DARSHNI PARK
Malabar Hill Mumbal 400008

Sub:- Consent lo Operale under Green/S31 Calegory,
Reference: 1. Application vide UAN No: MPCB-CONSENT- 0000107256

For Consent to operate under Section 26 of the Water (Prevention & Control of Pollution)
Act, 1974 & under Saction 21 of the Alr (Prevention & Control of Pollution) Act, 1981 and
Authorization under Rule § of the Hazardous & Other Wastes (M & T M) Rules 2016 is
considered and the consent is hereby granted subject to the following terms and
conditions and as detalled In the schedule 1, I, Il & IV annexed to this order:

1. The consent to Operate is valid up to 31/03/2024, %
2. Capital invesiment as per CA Certificate- Rs. 715.15 lakhs. sty

3. The Consent Is valid for the manufacture of -

Ready Mix Concrete
( Captive Purpose Only )
{Onily for Caplive purpose of Mumbal Coastal Road Project package d )

ERO Mumbai-1/ UAN Me DBDO1O7Z56 Page No. Page 1 ol 11



Doc. No.: OMS.M06_FO2

= et Poin ol Suwd Consent to Operate [ Revision ta: 00

— >
' it Date: 05-03-3071

Conditions under Water{P&CP),1974Actfordischargeof efluent:

1. |Trade effluent Nil Az per Schedule-l | Not applicable

Z. |Domestic affiuent 8.0 As par Schadule-1|On land for gardening
4. Conditions under Air{PACP)Act, 1981 forairemissions:
()] The applicart shall install a comprehensive controd system consisling of
control equipments as is waranted with reference to generabon of
and operaie and maintain the same continuously so as o achieve the level
of poliutants to the following standands
Control Equipmant:
a) Alr Pallution Control;
(i} In-house maasures,;
1. Al material transfer points shoukd be coversd
z. mmmmummm of the
» Barricading all around the periphery of the plot boundary of height
minimum 20 feet or 5 feet above free fall air emission area, whichever
is higher with tin sheets. Same may axtend above with nellon clothing
whenever required
= 'Water sprinkling/Chemical dust stabilizing agent spraying system along
the periphery inside the pramises of RMC.
3. Imtemal work area shall be, cement concreted/Asphalted.
4. Daily cleaning /| Removal of dust accumulation inside the plant (dry/wel)
shall be carry oul, with indusirial vacuum cleaner,
% Mmmmuﬁmhpmﬂldnmwﬂu!mh

6. Mmmmmwmwmmm
RMC Premises
{ii} Raw material storage & handling;
1. Storage silos of cement & fiy-ash shall be equipped with adequate capacity
ﬂmmmwm-mmmwmm

Z: mmwmmmwmﬂnﬂmrﬂmmuﬂm
mechanical closed system only.

a Mwﬂummh-mm equipped with
dust control eystem at the loading point as well as roof top secondary dust
control system,

4. All Conveyor balts of Sand, aggregate shall be coversd with tin sheets and
at transfer points dust collection systemn to be installed to avoid secondary
fugitive eméssions.

5. Midng saction of cemeni, aggregate & sand shall be equipped with
adequate capacity dust collection system, such as multi-cycione followed
bry bag house, so as to imit dust emissions.

6. Storape area of sand & aggregate shall be equipped with roof top water

sprinkler system
af 7. The air poliution control devices shall be operated regularly,
SRO Mumbak-|f UAN Ne. BMG107TI5E Page No. Page 2 of 11
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g Doc. No.: OMS.P0G_FO2
% Matecnitiry Pelution Caend Hound Consent to Operate Revision No.: 00

Date: 05-403-2021

8. Alternative powar supply system, should cover both the production and Alr

paflution control system.
« . Standards for Alr Emission
Ambient air quality at & distance of 10 mir from source OR the plant Boundary,
whichever s nearer, shall meet the following standards

Particulate Matter PM MNotto Excead 100 pgim?
Particulate Matter PM 35  Notto Exceed 80  pg/m?

{iif) The applicant shall provide ports in the chimneyl{s} and faciities such as ledder, platform
elc. for monitoring the air emissions and the same shall be open for inspection lovand for
use of the Board's Stafl. The chimney(s) vents attached fo various sources of emission
shall be designated by numbers such as S-1, 5-2, etc. and these shall be painted/
displayed to facilitate identification,

{v) Tha industry shall take adequate measures for control of noise levels from its own sources
within the premises 50 as 0 maintain ambient air quality standard in respect of noise to
less than 75 dB(A)} during day time and 70 dB[A) during night time. Day time is reckoned
in between 6 am, and 10 p.m. and night fime s reckoned between 10 pm. and 8 am,

iv) Other Conditions:
1) The industry should nol cause any nuisance in surmounding ansa.
Z) The industry should monitor stack emissions and ambient air quality reguiarly.

&. MNon-Hazardous Wastes:

Type of

!I'llr' 3slo

Gluran iy Llalll Treatment

8. Conditions under Hazardous &0ther Wastos (M & T M) Rules 2016
for treatment and disposal of hazardous waste:

Category No/ Type  Quantity UoM Treatment

==

7. The Board resarves the right io review, amend, suspend, revoke efc. this consant
e and the same shall ba binding on ihe industry.

3 s
SR Miambab-[) LAN No. 00001072 66 Pagge Mo Page 3 af11

i
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Doc. Mo.: CMS.PO6_FO2

Consent to Operate Revision Ho.:00

Date: 05-03-2021

]
[
!
[

8. This consent should not be construed as exemption from obiaining necessary
NOC/parmission from any other Governmeni authorities.

8. Industry shall strictly comply with the conditions laid down in Environment clearance
granted by MoEFCC/Govi. of Maharashira did. Not applicable

10. The consent is issued subject 1o direction issued by CPCB under saction
18(1) ( b) of Water (Prevention and Controf of Pollution) Act, 1974,
Regarding classification of Industres dated 07T March 2016,

11. Operation of RMC Plant shall be in day time only.
The Day fime is reckoned in between 6 AM. and 6 P.M. L8 from
Sunrise to sunset.

12. The applicant shall make an application for renewal of consent 1o operate 60
days prior fo the date of expiry of the consent.

13. The Consent is issuad on the basis of NOC issued by MCGM vide No, Ch.E/3931
iCoastal Road dated 16.2.2019.

Signature For and on behalf of tha
Maharashira Pollution Conirol Board

(Fhysen
{ Tanaji }

Sub Reglonal Officer, Mumbai-

Copy to:
1. Regional Officer, Mumbai, MPCB.
2. Chief Accounts Officer, MPCB, Mumbai.

Il Mambalk 1/ UAN Mo 0BDOEDTIFG Page No, Pags 4611
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Doc, No.: OMS. FO&_FO2

% slabanuaiers Pollius Coanal Boad Consent to Dpﬂfatﬂ Revision MNo.: 00
Date: 05-03-2021

1. Indusirial effuant -NIL .
(i} Trade Effluent :
Treatment: The applicant shall provide , comprehensive trealment system consisting of
primary / secondary or teriary treatment as is warranted with reference to influent quality and
operale and maintain the same confinuously so as fo achieve the quality of the treated
effluent io the following standards:
(v) Trade Effluent Disposal: The treated efffuent shall be 100 percent recycle info process
again .
2. Domestic water
a. Datails of the domestic water generaticn — 8.0 CMD
Treatment — Septic tank and soak pit provided.
(vi Sewage Effluent Treatment The applcant shall provide comprehensive treatment
gystem as is warranted with reference to influent quality and operste and maintain the

same continuously so &5 lo achieve the quality of treated effluent to the following
standards,

Sewage Effluent Disposal: The freated domestic effluent shall be soaked in @ scak pit,
which shall be got cleaned periodically. Overflow, if any, shall ba used on land for gardening

I plantation only.

b. Trealment and paramealers
(1) Suspended Sokds Mot to excead 100 mgl
(2} BOD 3 days 27a C. Not o exceed 100  mgl

3. The Board reserves its rights lo review plans, specifications or other data refating 1o plant setup
for the treatment of waterworks for the purification thereof & the system for the disposal of sewage
or trade effluent or in connection with the grant of any consent conditions. The Applicant shall
obiain prior consent of the Board o take sleps (o establish the unit or establsh any treatment and
disposal system and or extension or addition thereto,

4. The industry shall ensure replacement of pollution control system or ifs pars afler expiry of its
expected fife as defined by manufaciirer 5o as o ensura the compliance of standards and safety
of the operation thereof,

5. The Applicanl shall comply with the provisions of the Water {Prevention & Control of Pollution) Acl,
1974 and as amended, by installing waler meters and other provisions as contained in the said

act
1. ‘Irﬂuﬂfﬂﬂuﬂu.ﬂrmuhmmwhdhﬂmﬁ 0.0
2. Domestic purpose 10.0
3. Processing whereby water gets poliuted & pollutants 20.0
are aasily bicdegradable
4 Processing whereby waler gets polluted & poliutants 0.0
are not easily biodegradable and are loxic

fﬁé”’w non)

S0 Musshiallf FAN Mo 00010TIRG Fags N Page Sal 11



Doc. No.: OMS.PO6_FOZ

= Sitaritrs Pudutn Copisnl Bnud Consent to Operate Revision Hn_T)
v AP, R R s AT
8 Crthers: 1) Gardening 0.0

Water used for Gardening should be tresled effluent/sewape.

B The

shall provide Specific Waler Pollution nnrlm‘irllmnnlwrﬂﬁmﬂnmﬁ?
Act, 1986 and rule made there under from time to time,

si@zsd

SR Mumbak-ty VAN Mo (0501 07356

ol et

Page Ne Page 6 of 11
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Doc. Bo.: OMS.PO&_FOZ

Mborariars Pulicion Coapd §o0cd Consent to Operate Revision MNo.: 00
Date: 05-03-2021

2. The applicant shall operate and maintain above mentioned air poliution control system. so as

to achisve the level of pollutants to wing standards:
Particulate malier Mol to excesd 150 m’
Eoshie ™ e

SO, Process Not to exceed _
MO A hA
Acid Mist NA NA
MNH3 i, MA
(A5 apphcable)

3. The applicant shall provide specific Alr Polution control equipment's as per the conditions of
EP Act, 1985 and rule made there under from time o imeEnvironmental Clearance/CREP
guidelines.

4. The Applicant shall obtaéin necessary prior permission for providing additional control
equipment with necessary specificalions and operation thereof or alteration or replacement
well before iis [ife come to an end or ereclion of new pollution control equipment

5. The Board reserves its rights to vary all or any of the condition in the consent, if due 1o any
technological improvement or otherwise such variation (including the change of any control
equipment, other in whole or in part is necessary)

(i

sid zod

SR Mumbal 1 DAN No. 0300107256 Paps Na. Page T el 11



[ Doc. No.: OMS.PDS_FOZ

§
Hatarnsss Paliatien s B Consent to Operate | Revision No.: 60
i, g T Hea | S

&€l

SCHEDULE-I
Detalla of Bank Guaranteas;

At of Siilsr f Purposo of Compliance Validity
=i
Imposed

- { (C3E ; Amoont Reason of
-~ pRsant [C2E S LS SIE 5} i 3
5o LA P = e 7 ] E':_I

; Forfeifur

Smo ConsentfC2E)

SHO Mumbal-1 UAN No. D00 107256 Fage Na Page Bal 11
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Do, Mo OMS.PO6_FD2
== jdarmsu Polucos Coam Desrd Consent to Operate Revision No.: 00
# e Date: 05-03-2021
SCHEDULE-IV
General Conditions:

1. The Energy source for ighting purpose shall preferably be LED based
2. The PP shall harves! raimvater from ool lops of the buildings and storm waler drains to

recharge the ground water and utilize the same for different industrial applications within
the plant

Ea

Conditions for D.G. Sel

a. Noise from the D.G. Set should be controlled by providing an acoustic
enclosure or by ireating the room acoustically.

b. Industry should provide acoustic enclosure for control of noise. The acoustic
enclosurel acoustic ireatment of the room should be designed for minimum 25
ﬁwmmwhmmmmmm whichever is
on higher side. A suitable exhaust mufler with insertion loss of 25 dB (A) shai
also be The maasurement of inséction koss will be done at different
points at 0.5 melers from acoustic enclosure/room and then average.

%
o1 i
i §
i
iy

prevant noise levels of DG sel from deteriorating with use.
n&ﬂumuwuﬂrhmumm

The applicant should not cause any nuisance in the surounding srea due to
mdnam

The applicant shall comply with the naotification of MoEFCC, India on
Emvironment (Protection) second Amendment Rules vide GSR 371(E) datsd
: 2002 and its amendments regarding noise §mit for generator sets run

4. The applicant shall maintain good housekesping.

5 The non-hazardous solid wasle arising in the factory premises, sweepings, efc. be
disposed of scientifically so as not to cause any nuisance / pellution. The applicant shall
take necessary permissions from civic authorities for disposal of solid waste.

6. The applicant shall nol change or after the quantity, quality, the rale of discharge,
temperature or the mode of the efMuentemissions or hazardous wasles or control
equipments provided for without previous written permission of the Board. The industry

not camy out any activity, for which this consent has not been granted/without prior

of the
mmwmmmmmmnnm
nhnn sale environment in and around the factory premises.
submit quarterly statement in respect of industries obligation towerds
control compliance's duly supporied with documentary evidences
{ﬁ:ﬂmmiﬂnmuﬂﬁdﬂu}
8. Tha industry shall submit oficial e-maill address and any change will be duly informed 1o

= @

3
5

E
it

5
i
:

%?
I

the MPCB.
10. The indusiry shall achieve the Mational Ambient Ar Qualty standards prescribed vide
Gnmﬂ'llﬂi. Natification Ne. B-29016/20/90/PCI-L dated. 18.11.2000 as

11. Tl'rnEﬂrdmiunghhhmrlﬂwm specifications or other data relating to plant
setup for the trestment of walerworks for the puriication thereo! & the system for the

RO [ UAN Mo BHRLDTE R4 Page Mo Fage 9 ol 11
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disposal of sewage or trade effiuent or in connection with the grant of any consent
conditions. The Applicant shall obtain prior consent of the Board to take sieps to establish
the unit or establish any treatment and disposal system or an extension or addition therela.

12. The indusiry shall ensure replacement of pallution control system of its parts after expiry
of itz expected [ife as defined by manufacturer 50 as o ensure the compliance of standards
and safety of the oparation thereof,

13. The PP shall provide personal protection squipment as per norms of Factory Act

14. Industry should monitor effluent quality, stack emissions and ambient air quality
mionthiy/guanarty.

15. Whenever due to any accident or other unforeseen act or even, such emissions occur ar
is apprehended o occur in excess of standards laid down, such information shall be
forthwith Reporied to Board, concemed Police Station, office of Directorate of Health
Services, Department of Explosives, Inspeciorate of Factories and Local Body. In case of
fallure of pollution control equiprments, the prodiction process connected to it shall be

16. The applicant shall provide an aflemale electric power source sufficient to operate all
paliution control facilifies installed to maintain comphance with the terms and conditions of
the consent. In the absence, the applicant shall stop, reduce or otharwise, control
production to abide by tarms and conditions of this consent.

17, The industry shall recyclefreprocess/reuse/recover Hazandous Waste as per the provision
contain in the Hazardows and Ofher Wastes (M & TM) Rules 2018, which can be recycled
lprocessed /reused irecovered and only waste which has 1o be incinerated shall go o
incineration and waste which can be used for land filling and cannot be
recycledireprocessed elc. should go for thal purpose, in order 1o reduce load on
incineration and landfill site/environment.

18. An inspection book shall be opened and made availabls to the Board's officers during their
visit to the applicant.

18. Indusiry shall stricily comply with the Water (PACF) Act, 1674, Air (PRCP) Act, 1981 and
&mmm1mmmmwwum1m
which are available on MPCB website

m.mﬂmmﬂﬂmmhmdmwme
Terminal manholes shall be provided at the end of the collection systam with arrangement
for measuring the flow. No effluent shall be admitied in the pipes‘sewers downstream of
the terminal manholes, Mo efluent shall find its way other than in designed and provided
collaction system,

21. Meither siorm water nor discharge from other premises shall ba allowed to mix with the
effluants from the factory.

22. The industry should not cause any nuisance in surrounding area,

23. The industry shall take adequate measures for control of noise levels from is own sources
within the premises 50 as to maintain ambient air quality standard in of noise o
less than 75 dB (A} during day time and 70 dB (A) during night time. Day time is reckoned
in between G a.m. and 10 p.m. and night time & reckoned betwesn 10 p.m. and 6 am.

24, The industry shall create the Environmental Cell by appointing an Environmental Engineer,
Chemist and Agricultura expert for Iooking after day to day activities related to Environment
and irmgabon field where ireated efluent is used for imigation,

25. The applicant shall provide ports in the chimney/(s) and facilities such as ladder, platform
etc. for monitoring the sir emissions and the same shall be open for inspection todand for
use of the Board's Stafl. The chimney(s) vents attached io various sources of emission
shall be designated by numbers such as 5-1, 5-2, eic. and these shall be painted/
displayed to facilitate identification.

RO lﬁnmmu Page No. Page 19 ol 11
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26. The industry should comply with the Hazardous and Other Wastes (M & TM) Rules, 2018
and submit the Annual Retums as per Rule 6(5) & 20(2) of Hazardous and Other Wastes
(M & TM) Rules, 2016 for the preceding year April to March in Form-IV by 30th June of
every year.

27. The applicant shall install a separate meter showing the consumption of enargy for
operation of domestic and industrial effuent freatmeant plants and air pollution control
system. A register showing consumption of chemicals used for treatment shall be
maintained.

28. The applicant shall bring minimum 33% of the avallable open land under green coverage/
plantation. The applicant shall submit a yearly statement by 30th Seplember every year
on available opan plot amea, number of rees surviving as on 31st March of the year and
number of trees planted by September end. :

29. The Board reserves its rights fo review plans, specifications or other data redating to plant
setup for the treatment of waterworks for the pufification thereof & the system for the
MﬂWWMMNMWMMHﬁIMMIMHWWH

30. The firm shall submit {o this office, the 30th day of September every year, tha Environment
Statement Repor for the financial year ending 31st March in the prescribed FORM-V as
per the provigions of Rule 14 of the Environmeni (Prolection) (second Amendment) Rules,
1882,

31. The Applicant shall obtain necessary prior permission for providing additional contral
squipmant wilh necessary specifications and operation thereof or alteration or
replacement/alteration well before its life come to an end or erection of new pollution
control aquipment,

32. The Board reserves its rights 1o vary all or any of the condition in the consant, if due o
any technological improvement or otherwise such variation (including the change of any
control eguipment, other in whole or in part is necassary).

33. The applicant shall provide facility for collection of envirenmental samples and samplas of
trade and sewage effluents, air emisgions and hazardous wasle to the Board staff at the
terminal or designated points and shall pay to the Board for the services rendered in this
behalf, Consumers or bulk consumers of electrical and elecironic equipment lieted in
Sehedule | shall ensure thal e-waste generated by them is channelised through collection
centre or dealer of authorised producer or dismantier or recycler or through the designated
take back sarvice provider of the producer to authorised dismantler

34_Bulk consumess of electrical and elecironic equipment listed in Schedule | shall
maintain records of e-waste generated by them in Form-2 and make such records
available for scrutiny by the concemed State Paliution ControlBoard

35. Consumers or bulk consumers of electrical and electronic equipment Ested in Schedule |
shall ensure that such end-pf-life electrical and eleclionic equipment are not admixed with
e-waste containing radicactive material as covered under the provisions of the Atomic
Energy Act, 1962 (33 of 1962) and rules made tharaunder;

36. Bulk consumers of electrical and electronic equipmant listed in Schedule | shall file annual
refirns in Form-3, 1o the concemed State Pollution Control Board on or before the 30th
day of June following the financial year fo which that return refates. In caseaf the bulk
consumer with mulliple offices in a Stale, one annusal retum combining information from all
the officas shall be filed to the concemed State Pollution Controd Board on or before the
30th day of June following the financial year to which that returnrelates.

12 2491
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Application for Consent/ Authorisation

Sir,
IfWe hereby apply for®

i L Emt to EstablishiOperate/Renewsl of consent under section 25 and 26 of the Water (Prevention & Control of Pollution) Act, 1874 as
ame L

2. Consent to EstablishyOperateRenewal of consent under Section 21 of the Air [Prevention and Control of Pollution} Act, 1981, as
amended.

3. Authorization/renewal of authonization under Hazardous and Other Wastes [Management and Trarsboundary Movement) Rules, 2016 &
connection with myleurfexisting/propesedfaltered/ additional manufacturing/processing activity from the premises as per the details given
bsslow.

— e ———— — -—

Consent Information
UAN No: dpplication submitted on;
MPCB-CONSENT-DI0] 10514 16-03-2031

Sl ustry Information

Congent Ta: NN Na.: Submit ta:

Operate RO-MLUMBAIZDTI001195 5SRO0 - Mumbail

Type of Institution: Industry Type: Category: Scale:
Industry 64 Slore crushers Orandgd 551
EC Reqgd. EC Obtalned EC Ref. No.

Ha Mo -

Whather construction-buildup area Is more than 20,000 Mo

sq.mtr.(Existing Expansion Unit)

General Infermation

% Mame, designation; office address with Telephone/Fax numbers, e-mail of the Applicant Occuplerfindustry/institution / Local Body.

Name Address

SANDEEP SINGH LARSEMN AND TOUBRD LIMITED, BESIDES PRIYADARSHIMI
PARK, MAPEAN SEA ROAD, Mumbai City

Designation Taluka

Project Manager Matabar Hill

Area District

Mepean Sea Road Mumbsai city

Telephone Fax

A130B912332

Email Pan Number

sandespsinghigintecc.com ARLPSASELE

2. (a) Hame and location of the industrisl unit/premises for which the application is made (Give ravenug Surndy NumberPliol numbar
name of Taluka and District, also telephone and fax number)

Industry name
LARSEN & TOUBRD LTD

Location of Unit Survey number/Plot Number



MUMBAI COASTAL ROAD PROJECT PACKAGE-4, PROJECT SITE, MUMBA| COASTAL ROAD PROJECT PG 4
MEPEAN SEA ROAD, NEAR FRIYADARSHINI PARK, MUMBAI

Taluka District
Malabar Hill Mumbai city

(3} Details of the planning permission obtained from the local bodyTown and Country Manning autharity/Metropolitan Development
guthority! desigriated Autharity.

Planning permission Planning Authority
MA 1

Mame of the local body under whese jurisdiction tha unit is Incated and Name of the licence issuing authority

Mame of Local Body Name of the licence issuing authority
KA P

3. Marnes addresses with Telephorie and Fax Number of Managing Director | Managing Partmer and officer respoensible for matters
conmected with pollution control andjor Hazardous waste disposal

Name of Managing Director Telephone number

SANDEEP SINGH Q958895501

Fax numbar Dfficer responsible for day to day business
SHIV SHANKAR YVRRMA

4. {a.) &re you registered Industrial unit 7 Yies

Registration number Date of registration

4TGA Feb 7, 1946

5. (ross capital investment of the unit without depreciation Hll the date of application [Cost of uilding, land. plant and machinery), (To
be supported by an affidavibiendertaking on Rs.20/- stamp paper, annual report or certificate from & Chartered Accountant for proposad
unitisl, give estimated figure|

Gross capital fin Lakh) ¥ Variffed = Terms * Consent Fea
550,00 CA Ceriificate 1 2500000

= e ——

6. i the site is located near s==a-shorefriver Bank/other waier bodiesHighway, indicabe the crow Ry distance and the nome of the water
body, if any,

Distance From Distance(Km) * Nama

SHINH a7.80 Mumsal-Pune Highway
Aiver 22.50 Mithi

Human Habitation 25.70 MIDC

Relegious Place 5.00 Maha Lawmi Temple
Historical Place 41.90 Belapur Fort
Creek/Sea 0.15 CreskSes

bb. Enter Latitude and Longiude details of site

Latitude Longituda
18.96407475 7279990894

1. Does the location sabisty the Requirements Uinder relevant Contral/State Govt, Notification such-as Coastal Regulation Zone,
Motification on Ecologically Fragibe Area, Industrial Location palicy. etc. if so, ghve datalls.

Location Approved industry Sensitive Area If Yes, Name Of Arca hﬂ-ﬁrmm
Area Reference to CRE
MA M Mo
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A. if the site is situabed in notified industrial estate,

fa} Whether efffuent coflection,
treatment and dizgposal system has

been provided by the authority.

(B} Will the applicant utilize the (T
system, If provided,

fc} if not provided, detalls of proposed s
arrangemant,

g.

fa) Tetal plot area (in squear meter] b} Built up area and {in squear meter] (c] Area avallable for the use of
troated sewage/ trade effluant for

gardeningsirrigation, (in squear meter)
1400 HA,
10, Month and year of commissioring of the Unik.
Z2021-03-14
s, Number of workers and office staff
Workers staff Hrs, of shift Weaekly off
5 1 B
12
{a} Do you have a residential #o
codony Within the
in respect of Which the
present application is Made
r
(b If yes, please state population staying
Number of person staying Water consumption Sewage generation Whether is 5TP provided?
o

{c} Indicate its location and distance with reference to plant site.
Number of person staying Water consumption

“rd. List of products and by-products Msnufactured in tennesimanth, Kirmonth or numbersimonth with their types LeDyes, drugs eic.
[Give figures corresponding to maximum installed production capadity

Products Name and Quantity

Product LM Product Ewigting Consanted Propossd Tatal Remarks

Name Nama Revision

Stone Crushers MT/HF CRUSHED i 250 a 250 N&
STOME

Products Name and Quantity

Prodiuct Name oM Quantity Remarks
M — M- 0

e ——

14, List of raw materlals and process chemicals with annual consumption corresponding to above stated production figures, m
tohnesfmanth of KLmanth of Agimbersimenth.

Nama of Raw Material UOM Quantity Hazardows Harardous Remarks
Waste Chemicals

STOMNE MTiHr 230 N Na fid



15, Description of process of menufacture for each of the products shawing input, cutput, quality and guantity I]fi[ﬂi:i_. liguid and
paseous wastes, if any from each unit process, [

1

Part B : Waste Walker aspects
16. Water consummption for different uses (m3sday)

Purpose Consumption  Effluent Treatment Remarks Disposal Remarks
Generation
Domastic Pourpese .. o —~Hh— ~NA— no water used for
- process

Water gets Polluted .. a ~NA- —Hi—
& Pollutants arg
Bindegradakbla

Water gets 0 ~NA-- BT
Palluted Pollutants
are not

Biodegradaiie &

Taxic "\

Industrial 1 o ~MA-- LSED FOR M- USED FOR
Caooling, spraying in SPRINELING SPRINKLING
miine pits or boiler PURPOSE PURPOSE
fead

Othars

17. Sewrce of watar supply, Mame of autharity granting permission # applicable and quantity permitted.

Source of water supply Name of authority granting parmission Qauntity parmitted
MA Ly

18, Quantity-of waste water {effivent] generated {m3fday)

Domastic Boilar Blowdown industrial Cooling water blowdown
] 1] o o
Process oM Plants/Softening Washing Tall race discharge firom
1] 1] o ]

* 10, Water budget calculatione aceaunting for difference babween water consumption and effuent generated.
0

20, Present ireatment of sewageicanteen effluent (Give sizes/capacities of treatment units).

Capacity of STP {m3/day)
o

Treatment wmit Size (mxm) Retention time {hri

=]
=]

21. Present treatrent of trade effluent [Give sizes/capacities of reatment units) (A schematic diagram of the treatment schipme with
intetfoutiet characteristics of each unit operation/process & to be provided, Include details of residue Management system [ETP sludges)

Capacity of ETP (ma/day)
0

Treatment unit Size (mxm) Retantion time (hrl
L] (i o
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2
(i} Are sewage and trade affluents mixed togathar? N
If yes, state at which stage-Whether before, intermittently or after treatment. A

23, Capacity of traated effluent sump, Guard Pand if amy.
Capacity of treated affluent sump (m3)
Efffuent sump/Guard pand details ]
If yes, state at which stage-Whether Mo

bafors, intarmittently or aftar
treatment.

24, Mode of disposal of treated effluent With respective quantity, m3/day

{1} inte stream/river (nama of pa (i) lnte creak/estuary (Rame §a
river) of Creak/estuary)
(i} into sea WA {iv) into drainfsewer (owner A
of sawer)
| On land for irrigation on~ Na {vi] Connectad to CETP M
“wwned land/ase land. Specify
cropped area.
{wii] Quantity of treated 1]

5, (a} Quality of untreatedtreated effluents {Spacify pH and concentration of 55, B0D,COD and specific pollutants relevant to the
industry, TDS to be reparted for dispasal on land or inbo Straamiriver,

Untreated Effluent

pH Na
55 (mg/1) KA
L“‘ (mg/T) KA
cop fmgl) (T
TDS (mg/T} (1T}
Specific pollutant if  Name Value
any
1
Treated Efflvent
PH M
55 (mg/) LY
BOD (mg/1) HA
oo (mg/) NAa
TDS (mg.T} MA
Specific pallutant if MNamea Value



(b} Enclose a copy of the latest repart of analysks from the laboratory approved by State Boasrd! Committes/Central Bﬁhrd.'f,wtrﬂ
Government in the Ministry of Environment expected characteristics of the uhireatedfirested effluent

d—ii

2B, Fuel corsemption

Fuel Type uom Fuel Consumption TPD/LKD  Calorific value
Diesel LirHr 100 10800

Ash contant Sulphur content Quantity Other [specify)
i 0.02 1

27. (&) Details of stack (process & fud stacks: D, G, )

{a) Stack numben|s) (b} Stack attached ta fc) Capacity {dl Fuel Typa
Ha M, HA KA
{e) Fuel guantiy (Kqhr.) (f)} Material of construction (gl Shape (h} Height, H;IHHIM
(round/rectangoular) fewal]
i T ik
{1 Diameter/Size, in meters  [j) Gas guantity, Nm3/hr, (k) Gas temperaturs “C {I} Exit gas velocity, m/sec. o
{m) Control equipment {n) Nature of poliutants (o] Emissions control system (p} In case of D.G. Set power
preceding the stack likely to present in stack provided generation capacity in KVA
gases such as CI2, Nox, Sox
TPM elc,
27. |E) Whether any relegse of edoriferous compounds such as Mercaptans, Phorate stc. Are coming out from any storages or process
houga,
ha
28. Do you have adequate facility for collectson of samples of emissions n the form of port holes, platform, ladder\etc. As per Central
Board Publication “Emisskon regulations Part-IN" | December, 19685 |
Poart hole  veg Details
Platform  Yey Details
,ﬂ
Ladder i, Detalis

249, Cuality of treated flue gas emissions and process emessions, Queanbity of treated My gas emissions
and process emiscions.

Sr. Stack attached to Paramater Concentration mg/Nm3 flow (Mm3/hr)
No
1 HNA M 0 o

ispecily concentration of oriteria pallutants and industryprocess-specific pollutants stack-wise. Enclose
a copy of the latest report of analysss from the laboratory approved by State BoardiCentral Board/
Central Govemment (n the Ministry of Envirpaiment & Forests. Far propesed unis furmish ezpected
characterstics of the emissions.,

HA

Part - D Hazardous Waste aspect

30, Information about Hazardayus Waste Management as defined in Hazardous Waste {Management & Handling ) Rules, 1989 as
amended in Jan., 2000. TypeiCategary of Waste a3 per



Waste [Annually) Schedule |

Cat No Type

33z 33.2 Contaminated cotton rags
or other cheaning materials

Flax Method of colfection
Manual

Method of transport Method of treatment

Road Mz

Waste (Annwally) Schedule I

31. Detadls about use of hazardous wasts

Name of hazardous Quantity used/month

waste spent chemical

P L]

32,

Qty
15

Method of reception
Manual

Method of disposal
Throagh approved vendoer

- |9

KoM

Method of storage
Barral

Party from whom purchased Party to whom solfd

a, Daetails about technical capability and equipments available with the applicant te handle the Hazardous Waste

“B. Characteristics of hazardous waste(s) Specify concentration of relevant poliutants. Enclose a copy of the latest report
of analysis from the laboratory approved by State Board/Central Board/Central Govt. in the ministry of Environment &

Forests. For proposed wnits furnish expected characteristics

3.

Copy of format of manifest'record Keeping practiced by the applicant,

34,

Detalls of sel-monltering (source and environment system)

35

‘i@ you using any imported harardous waste. If yes, give detaiis.

E i

Copy of actual user Registration/certificate obtained from State Pollution Control Board/Ministry of Envirenment &
Forests, Government of India, for use of hazardous waste.

an

Present treatment of hazardous waste, if any (give type and capacity of treatment units)

38. Quantity of hazardous waste disposal

(i} Within factory
0

{ii] Dutzide the factory (speclfy location and enclose coples of agreemeant.)

0



(i} Through sale (enclesed documentary proof and coples of agreement. |
]

{iv) Outside state/Union Territory, if yes particulars of (1 & 3 ) above.
0

{v) Other {Specify)
0

Part - E: Additional information

39,

#. Do you have any proposals to upgrade the present system for treatment and disposal of effluent/emissions and/or
harardous waste,

sy

b. If yes, ghve the details with time- schedule for the implementation and approximate expenditure to be incurred on it.
N

40.

Capital and recurring (0 & M) expendlture on varfous aspect of environment protection such as effluent, emission,
hazardous waste, solid waste, tree- plantation, monitoring, data acquisition etc. (give figures separately for items
implemented/to be implemanted).

HA

41

To which of the pellution contral eguipment, separate meters for recording consumptien of electric energy are Installed 7
MA

42,

Which of the pollution control Hems are connected to D.G. Set [captive power source) te ensure thelr running in the
event of normal power fallure

NA

43 Nature, muantity and method of dispotal of non- hezadous solid waste generated segarately from the process of manufaciure and washe reatmsent
iLeree peails of arearcapacity avaldable In apphoant's fandp

Type Quantity LAOM Treatmant Disposal Dther Detaily
M i bl M M

44, Hazardous Chiemicals - Give details of Chemicals and guantites handled and Stored
(i} is the unit a Majot Accident Hazard unit as per Mfg. Storage Impert Harardous Chemicals Rules 7

{ii} Is the wnit an isolated storage as defined under the MSINC Rules !

{ifi} indicate status of comphliance of Rules 5,7,10,11,12,13 and 18 of the MSIHC Rules.
(v} Has approval of site been sbtained from the concerned authority?

(v} Has the wnit prepared an off-site Emergency Plan? ls it updated ?

{vil Hag information on iImports of Chemicals been provided to the concerned authority?



C- T35

fvii) Does the unit possess a policy under the PLI Act?

45, grief details of tree plantation/green belt development within appcant's premises [ in hectors §

Open Space Availability Plantation Done On Number of Trees Planted
0 Souare meler 0 Square meter|d %) 0

An.

Iw“::l of schemes for waste Minlmization, resource recovery and recycling - iImplemented and to be implamented,
Separa s
MNA

At

&) The applicant shall (ndicate whether Industry comes vader Public Hearing, if so, the relevant documents such as EI4,
EMP, Risk Analysis etc. shall be submitted, if so, the relevant documents enclosed shall be indicated accordingly.

i

') Any other additional information that the applicants desires to give
NA

{c) Whether Environmental Statement submitted ! If submitted, give date of submission.
WA

48
I'We further declare that the information furnished abowve i correct to the best of myfour knowledge,

49,

/We hereby submit that in case of any change from what is stated in this application in respect of raw materials,
products, process of manufacture and

treatment and/or disposal of effluent, emission, harardous wastes ete. In guality and gquantity; a fresh application for
ConsentAuthorization shall be made and

until the grant of fresh Consenbd uthorization no changes shall be made.

I'We vndertake to furnish any ether information within one month of its being called by the Foard

Signature ; SANDEEP SINGH
Name : SANDEEP SINGH
Designation : PROJECT MANAGER

Additional Infermation

Alr Pollution

5r No. Alr Poiliution Source Poliutants APCS Provided Remark

1 STONE CRUFSHING PM10, PM2.5 water sprinkling waker sprinkling
Separate EM Provided Mo Other Emission Sources NA

Maasures Proposed na Foul Smell Coming Out Na

Air Sampling Facility Details 3



D.G. Set Detalls

Legal Legal Record Of Company
Action

Dagcription Capacity(kKVa) Ramarks
HA a HA
Hazardous Waste Generation
Hazardous Waste Guantity (f el | Treatment Disposal Other Datails
13.2 Cortaminated 15 g nA through approwed wendor ...
cotton rags or other
cleaning materipls
CHWTSDF Detalls
Membar of CHWTSDF CHWTSDF Name Remarks
Coss Datails
Cess Applicable Cass Paid If ¥as, UpTo
Mo Mo fan 1 1900 12:00:00:000AM
Legal Actions
Legal Action Details Remarks
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Salient Features of Site Environment Management Plan for
the Project

Project: Mumbai Coastal Road (South) from Princes Street Flyover to Worli End of
Bandra Worli sea link.

MCGM has awarded all three Coastal Road Packages Civil Contracts to recognized
Intemational Contractors like L&T, HCC-HDC (JV) eic. with experienced
International joint venture partners.

These contractors are having IS0 14001 (Enwvironmental Management System) and
OHSAS 18001 (Occupational Health and Safety Assessment Series) cerdifications
prior to award of formal contract. (Certificate Photos for each package are attached
in appendix).These steps will ensure almost all Environmental Related Compliances
are compiled by these contractors. In addition to these following compliances are
done or already in progress by all contractors regarding Environmental Compliances
mentioned in Site specific Environment Plan as well as stipulated in Legal
Requirements applicable to them

1) Preconstruction Air & Noise Monitoring is going on in sites to establish Base
Line Air and Moise Monioring Results. These results will establish Air
Follution Levels and Noise Levels on Coastal Road Project alignment before
start of Actual Major Construction Activities. Actual Air and Noise Monitoring
results during major Construction works will be compared with
Preconstruction results and Standards mentioned legally by MOEF and
CPCB. Consent to Establish are being taken by Contractors from MPCB to
establish Casting Yard and Batching Plant.

2) For controlling dust on sites Contractors are doing Water Sprinkling on their
sites during their work, Wheel Wash Facilities will also be provided at every
Main Entrance and Exit of site where Vehicle Movement i1s there. Wastewater
will be treated and will be used for Water Sprinkling and Wheel Washing.
Maximum recycling and Reuse of Water will be done.

3) For Controlling Noise , following precautions are being taken on sites: ﬁ-
a) Noise Bamiers will be provided at all Crtical Locations like Near Schools
and Hospitals etc. At some locations, provision of Noise Barriers is under
progress and started as per requirement. Please refer attached appendix
for compliance photos. f

b) All Construction vehicles are prmrir.lasd with Noise Mufflers, Good Silencers
on sites. Please refer pictures shown in attached appendix. .
c) All Construction sites barricaded by 2m X 2.5 m barricading boards in.~
addition to Noise Barriers to Control Noise and demarcate site from
& 5h in appendix.




4)

5)

B)

7

8l

8]

d) All Contractors are using acoustically enclosed DG sets. Sample photos of
DG sets are attached in appendix. Presently DG sets provided on site are
between range of 62 5 KVa to 500 KVa

e) Preventive Maintenance schedule for all construction Machinery at site
are maintained. All construction machinery is having PUC certificates and
they are with in limit. Preventive Maintenance of Machinery will also
reduce noise from Machinery. Sample PUC ceriificate photo is shown in
attached appendix.

fi All rotating parts of consfruction machinenes will be provided with
canopies and grills to control rotating parts noise during construction
phase.

All Environmeantal Monitoring Data will be displayed on sites at conspicuous
places like Casting Yard, all site offices and Entry and Exit of sites. This
Environmental Monitoring date will contain, Air and Noise Monitoring Results
for Month, Drinking Water Testing Results, Wastewater Monitoring Results.

Every Contractor is having dedicated Environmental Team as stipulated in
contract. They have specially dedicated and Qualified Environmental Manager
along with enough subordinates on sites,

All Environmental Monitoring is carried by third party Environmental
Monitoring Agency approved by MoEF&CC and NABL. Details of agencies
are attached in appendix.

Contractors have provided Bio Toilets on sites. Photos for the same are
attached in appendix.

All Trucks are covered with Tarpaulin Sheets to avoid fall of soll/material on
public Roads. Road cleaning will be done regularly to control dust on public
roads.

Compliances with evidence photos are attached in below
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Mumbai Coastal Road Project Package -1
Compliance Status of Environmental Issues

Monitoring is going on in sites to
astableen Base Line Ar and
Moise Monitoring Results,

Thase results will astablish Ajr

5 He. | Description Sample Photograph Remarks
1. LAT is IS0 0 (| ——————
(Environmental ement <Jalinia
System) and 150 45001 (EHS |  maANAGEMENT SYSTEM
Management] certified. Mfs CERTIFICATE 5
DNVGL s a thid party ———
certification agency and validity S RS
of certificate is until; Laress B Taubrs Lirites
» 150 45001:2018 - 25 March | B
2022, e B e
® |30 140072018 — 25 March T
022 e P
MAMNASEMENT SYSTEM
R
Do B TRl iy Thed b e Pl B
o R
3 Preconstruction  Air & Nose Enviranment Monitoring |

is being carred out at
site;

1. Ambient Air quality is
being monitored at fve

S

Pollution Lewels and Noise locations on site, based
Levels on Coastal Road Project on the activity. :
alignment bafore stad of Actual 2. Noise level s being
Major Construction  Activities, | monitored  at  five
Actual Air and Noise Moniloring | locations on site based
results during major Construction | on the activity.

7
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works will be compared with
Praconstruction  masults and
Biandards mentioned legally by
MOEF and CPCB.

af

| For controlling Dust: [

1

| For Controlling Noise, fallowing precautions are being taken on sites:
1.

On-gite Water Sprinkling is
baing carmed out on regular
basis. The frequency s
defined as three times a day
Load camrying wehicles are
covered 1o conirol  the
spread of dust particles while
transportation

Wheel wash faciy Is
provided

Sedimentation tank [(bwo
chambered) will be provided
fo maximum recycling and

Reuse of Water,
Grean net s placed along |
the boundary o armest dust

Moise Barmiers at all Critical
Locations like Near Schools
and Hospitals etc will be
provided

Wi

| Nomse Barner s erected
along the Breach Candy
Hospital,

Page 5 of 14




c- 15|

2. Al Construction vehicles are
pravided with Moise Mufflers,
Good Silencers on sites,

3, Al Construction sifes
barmcaded by Z2m X 25 m
bamicading boards at site in
arder (o demarcate sila from
General Public and Road
users

enclosures. Moise reduced
up o 75 dB at 1m dislance

4 DG is provided with acoustic |

&= par IRC SP 55 type
IV [Board).

S Al rofsting pars of
constructon machineres will
be provided with canopies
and grills to control rotating
parts noise.

Presently no machines are
placed with rotafing par open
however, in fulure, A will be
protected  against  entangled

The Environmental Moniforing
Data is displayed on sites at
conspicuous places hke site &
offices. This Enwvironmental
Monitoring date will contain, Air
and Noise Monitoring Results.

| All Environmental Monitoring s
camed by third party
Environmantal Monitoiring
Agency approved by MoEF & CC
and NABL

Mis Metel {India)
Limited = MoEF & CC
and NABL accrediled
lab. The copy of
MoEFACCT |5 displayed
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‘ 7. | Bio-Toilets are provided at sile.
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Mumbai Coastal Road Project Package -2

Compliance Status of Environmental Issues

Monitoring is going on in sites
to esiabksh Base Line Airand
Moise Monitoring Resulls

These results will estabhsh Alr |
Pollution Levels and Moise |
levels on Coastal Roed |
Project asgnment before siart |
of Actual Major Consfruction |
Activilies. Actual Air and Moise
Maonitoning results during magor

| §. No. | Eﬂtﬁ’mn_ 'Er'ﬂﬁ F"n_t:-‘tngmph Remarks
T F: HGC s 150 14001
(Envirenmental  Management
Eymnl and OHSAS 18001
certified. Mis. DNV.GL is a
ﬂ'lﬁ m wﬁm w IS S ALY o B
Ed:ﬂ 'H'ﬂﬂl!p" of certificate Is s o s i
_IJ t =Tk = e T
= |50 11”1:2&15 - 1% ;—u_ﬁ_m.——.n.‘r;-m..
March 2020, — izt
« BS OSHAS 180071.2007 - =
19 March 2020 - 1 '
| 2. | Preconstruction Air & Noise | Environment

Monifonng 15
being camied out
al sita
1. Amibsent Air

| guaitty is being
monitored at 5

: locations on site,
basad on tha
activity

| 2. Moise leval 15

Construction works will be |
compared with Preconstruction
results and Standarnds |
mentioned legally by MOEF
and CPCB.

being monilored
at § locations on
sile bazed on the
activity
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3. For controliing Dust: |
B, On-site Water Sprinkling s | |
being carmed  out on {
reguliar basis. The |
frequency i8 defined a5
two times a day,

7. Load carrying vehicles are | |
covered to control  the {
spread of dust paricles ' |
while transportation.

8. Whesl wash facility will be |
provided,

% Sedimentation t@nk (two
chamberad) will be
provided mradmum |
recycling and Reuse of |
Water. |

4. For Enlrnl-lng Molse,
following  precautions are
being taken on sias

B _ﬁjﬁfﬂniﬁucﬁnn wehicles are |
provided with Moise Muffiers,
Good Silencers on sites

| Yehclas are

| provided with

| mufflers and

- | sllancers and the
| same is given in
| reference

|
| IRC 5P 55 type IV |
(Board),

7 | Al Consfruction sites
| barmicaded by 2m X 2.5 m
| barricading boards at site in
| order to demarcate site from
| General Public and Road
| users.

|
|
||
T
| e
= M s s -See gy, v Al s DR H

L) Ilf .
W /’ﬁ ' B Page 9 of 14




DG s provided with acoustic
enclosures noise reduced upto
75 dié at 1m distance
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Mumbai Coastal Road Project Package-4

Compliance Status of Environmental Issues

= e

Remarks

=, Description Sample Photograph

MNo.

1 LAT & IS0 14001 | =
{Emviranmeanial PRI S S A ——
Managemen! System) and o E
150 45001 [Safety S TIE AT
Standard) cerfified. Mis. -= - ERER-

DNV.GL i a third party L hrrsn & Yomern | e e

certification agency and | SR —emmo TS

validity of certificate is until; i —m

= 150 45001:2018 - 25 IR S R e T e
March 2022,

= SO 14001:2018 - 25 e R -
March 2022, | 2] - R

i e e

A Lk

P ol Foial, T ERF-TEFTT LS vl T A
Dt =i T e
Bl o

-

esmmneni e v : -

T i s

AR RS T T

] Preconstruction Air & Moise
Monitoring is going on N
sites 1o establish Base Line
Alr and Moise Monitoring
Results,
These resulls will establish
Alr  Pollution Levels and
Haize Levals on Coastal
Foad Project alignment
before start of Actual Major
Construction Activiles.
Actual Air and Naoisa
Monitoring results  during
| majar Construction  works
will be compared with
| Preconstruction results and
| Standards mentioned

legally by MOEF and
CPCB

Environment
Monitaring is being
carried aut at site;
1. Ambient Air
guality is being
Ir'l‘l-n:'ll'bn'l"&l:l al two
| locations on  site,
| basad o the
| activity.

2. Hoisa |javel s
being monitored St
| two locations on site
| based an the

3 For conirolling Dust:

1. On-site Water
Sprinkling is  being |
caried out on regular |

Page 11 of 14




Road cleaning is being
carmed oult on regulas
basis.

Load carrying wehiclas
are coversd 1o coningl

the spread of dust |
particles whilg |
transportation

Wheel wash facility will
e provided

Sedimentation tank
[two chambered) will be
proided maxXEmum
recycling and Reuse of
Water

Mosa bamer along the

regidential apartments
also restnct the dusi O
mix in the outer

emvironmeant.

Frovigion of anciosed
shed for (smpofary
canstructicn facilities

4 | For Contraliing Noise, following precautions are being taken on sites

1.

Koise Barriers =t all
Critical Locations ke
Maar Schools and
Hospitals etc, will be
provided

| Noise ~ baiTier |
arection work & in
Progress
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c- 159

helght noise barrier
shed for temporary
consinuction facilities,

Use of enclosed noise |

barrier container during
concrete pouwring (High

noise producing
activity)
ANl Construction

wehicles are provided
with Moise Mufflers,
Good Siencers on
gites

All Construction  sites
barricaded by 2m X 2.5
m barricading boards at
sita i arder o
demarcate sile from
Gensral Public  and
Road users.

DG is provided with
acoustic enclosures
noise reducad up bo 75
dB at 1 m distance

IRC SP 55 type IV

{Board)

Pravenine
Maintenance scheduls
for all construction
Machinerny/vehicle  at
site are maintained.
Copy of PUC certificate
is provided herewith

T W W AT me———

i = S N
= - i o o e

All -rataling parts of

=
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congtruction |
machineries will be
provided with canopies
and gnlls (o conlrol
rotating panis noise.

6| The  Environmental

ﬂﬂplﬂ}'ﬂd on m Et 1--- u— 'l-r-.'-- B
conspicuous places like site F i -.-
& afficas This
Envirgnmental  Monitoring
date will contan, Air and
Noise Monitoring Results.

7 All Enviranmental M/s Harizon Service
Monitoring i camrried by .E engaged for the
;::Jr:rl'ﬂs:'l? Envlmi;:::;! i -I'.F\--:l'h.-ai'i’-a o —Samcl e :1:;';”;;”‘34 wm
approved by MoEF & CC I — Company  having
and NABL e 2, MoEF & CC and

A AT G LT - MABL  accmdied
— lab facility.

i b =

|||||

8 | Bio Todlets are provided at
St
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ANNEXURE-4

ENVIRONMENT MONITORING
REPORT

(OCTOBER 2020 TO MARCH 2021)
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Mumbai Coastal Road ijm?anhga -1
Ambient Alr Qualty Monitoring
Amarson Garden (AG)- PM 2.5 Amarson Garden [AG)- PM 10

Date Yaiue S Date Value Sitd
L0200 ] 8 03102000 i3 10
08102020 1 o 06 102000 T8 0
2010200 1 & ANIN T18 100
N0 ] & 210200 [F
0200 TH 2 3102000 1 T
.1 200 & 2 F 718 W
1011200 T & 1011200 15 0
I %] &) 1211200 iF W
E m F] a1 m 0
211,200 %4 & FlL 0i 100
34.11.2000 X i 2411200 7 W
2112020 13 5 21200 E 0
& 12200 6 B 0212200 1 I
04,1220 5 B 4 12.2020 T 0
08122000 X Bl 0812200 748 T
1112300 64 ] 1112 20 B3 i1
1280 6 il 1912200 =K 0
2122000 %1 B 20 122000 &4 I3
TR %3 il 29122000 &1 T
0201 2001 256 5 00 2 8 0
05 01 2001 a2 i 0501201 7] 0
TEE 09 B 0801201 T4 10

NearMahalakshmi :

i pmple | TataGarden | “ Oste | NearMahaakshmitmph | ;..o Garden | Limi
120120 25 W04 [ 1201 2001 LE F 00
15012021 ] %8 & 150 201 3 T 160
18012021 a5 A5 ] 1801200 ek BT 100
TN 28 ] & 220 2001 ¥, O 100
T 221 % 36 & 77 01 T 718 I
01,2021 W3 21 & %01 2001 B4 BS 00
I T M7 & 0220 B2 T8 0
602 2021 w5 2] & 022001 B B8 W0
B2 2021 X 4 0 WA 75 E I
] 05 W1 & 150220 713 E 00
] 04 114 m T W %1 I
eI 0K PE 5 B0 0 723 7 W
] M1 04 B % 0220 1 B3 I
Pl i 23 5 I 43 T [
DA e 37 M3 [ 5,032 e B3 00
DA [ ] %8 3 0 W@ &7 48 ]
R0 %7 194 [ 120821 T K [0
[FFA k¥ 16 [ 600201 TaE Ha 10
103 2021 T Th 5 ) (32001 87 718 10




Mumbai Coastal Road Project- Package -1

Ambient Air Quality Monitoring |
Haiji Ali (HA} PM 2.5 Halji All (HA}-PM 10
Date Value Sid Dae Vaiue Std
03.10.2020 48 ] 302000 713 100
05.10.2020 ®E £ 06 702020 &6 100
20102020 L] 5 2010202 ] 1
2310200 F ] 23 0.2 5 100
30.10:2000 85 5 310200 T 10
0d.11.2000 5 # W 11 200 86 100
10112080 .1 & 10112000 BLS 100
18.11:2000 vl [ 1811 200 BB 100
20 11:200 14 [ 20 11 200 §.5 104
241100 22 5 24112000 &7 100
27112000 ] 50 27 11.2080 M7 100
212200 M3 B 02 12.2000 BS T 100
04.12:200 118 ) 4 12200 ) 100
08 12.2000 ki 06122000 | i 100
111200 22 5 e | 505 160
112200 M8 50 | B3 100
18122020 25 8 R | T8 10
| |
26 122000 M3 X1an | T3 1
[E ) 13 o 02 01 2001 T43 100
S0 A M 05.01 2001 T08 100
08012 i 5 0801 2001 & 100
Date Slum Araa Weigh Bridge | Limit Date Shum Area Weigh Bridge | Limit
1202 % 291 &0 2101 2001 B35 B3 100
15,01.202" 04 %3 50 501 2021 04 26 100
1501202 85 305 & 001 200 1 BT 10
2012 04 M3 5 22 01 2001 BA 1 CE 100
I 43 308 & 27 010 1] [T 100
90200 2% 1T 5 A0 2001 871 B 1 100
02 g 20 3 F 50 o 02 20 08 R2d 100
5 02 20 05 5 ] 05002001 712 1K 10
08 0220 5 3 ] 800 204 T 21 100
AN 43 %5 i 16,08 2001 T2 616 1M
WE20H %3 i 5 190 201 ik} 7] 100
3300 201 18 %9 & 202204 %2 3 10
2800201 u5 4 & 20200 Ti? W6 ]
02 062001 o 2% & 2 03 20M i1 7 1
05.00.200 352 218 & 500200 Bh4 82 I
09.00.200 F1E] L) ] [T K] 1 | 100 |
12 00.2081 334 282 ] 1208201 THid Wl | 10
&0 16.00 2021 ma _m|s | |
& 1903201 TE6 TR
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Mumbai Coastal Road Project- Package -1

Ambient Air Quality Monitoring

Baroda Palace (BP) Baroda Palace (BP)
Date PM-10 Std. Date PM-2.5 Std.
12.03.2021 B1.6 100 12.03.2021 369 &0
16.03.2021 79.5 100 16.03.2021 33 80
19.03.2021 81.2 100 19.03.2021 34.3 60
Mumbai Coastal Road Project- Package -1
Ambient Noise Quality Monitoring
Amarson Garen- Leq-Day Amarson Ganan- Leq-Hght

Date Value Limt Date Vale Lim
06 102000 g4 T 06 302020 &1 i

D020 N T 20102020 &b
FAlvFa il ] L 141 s L
1200 2 T 0o 1.0 &1 7
1011 205 E [ .02 E18 i}
18112000 4 T 18112000 EH m
11200 ns 1 M 11200 [l 1]
2 1 X0 714 75 2 11 400 BEE Jil]
08 12 20 ny b 1R ] BOE m
15.12.2000 i [i] 15 1L B [i!
2123 Frd ] % R -] fit
a2 Ha ] 3 1L BRS [}
L g L 15 Em2a 678 fi'}

Datt | TamGarden | Wear Mahalskshmi Daie | TataGarden | NearMahaiskshmi

L2600 &1 4 ] Te 0221 A i
08 20 =1 K] ™ 1808 X2t 21 0
FFA 58 75 B | &2 0
21 T ] prdif ] &7 [
s =g ] fr] ZOLXRN 1) i
el B 43 18] ] 0L 81 i
{2 52 A GRE - [l vl 21 L]
I=fedivy - 104 T3 [ Ruebne] (1] )]
Bt i L 050 021 X ™
[ B3 T 2021 ET] ™
13 13 ﬂﬂ_@ &l 1)
AR 7S F &9 7
B0 7 FF Bz ™
ETF 1] 12 6320 & )
S5 2001 T BS 302! £7 ]
R 2001 T 03532021 BT m
120200 5 12330 ) ']
18 002081 Th 16033 BALS n
[ amam T 1803021 B2 N




Mumbal Coastal Road Project- Package -1

Ambient Noise Quality Monitoring

Haj Ali- Leq-Day Haii A5- Leq-Night
Date Valun Limnit Date Value Limit
8. 10,2020 BT 75 06.10.2020 5] i
2010 2600 B 6 75 20,10 2020 B2 70
27102000 Er X 75 27.10.2020 B4 70
o411 2000 Ta3 75 4.11.2090 _ BEA 70
1011 200 T2 8 10.11 2020 853 i)
1811 2020 25 78 18.11.2020 B8 0
11 B5A 75 24,11 2020 £2.3 70
2 12 sXen A i 02122020 B2 0
0812 2020 TES 75 08 12 2020 67 8 i
15 12 2060 725 75 1512 2020 678 70
22 122020 "r 75 22 12,2020 86.2 0
23 12 2020 TOA 75 28122020 B5 3 6
05.01.501 77 Fi, 05,04 2038 [T i)
Date Sium | Welgh bridge _ Date Slum | Weigh bridge g
1201 2021 TO8 75 1208 2001 BET 70
1501 20 [} e 1500, 3081 4 it
19.01 2021 B85 75 1801, 208 BT 70
FrI BT F 718 78 23042091 B7.4 70
[ 2701 2021 TI& = 78 [ o0 - 70
29.01 202 [5F) i) 2501, 2031 ne g ] 10
0202 A2 875 7E 0202 208 ) ' 0
| 0500 A0 == [T 75 05.07.2021 601 E
1 g7 75 pa02 2031 254 i =
16,02 3T 08 Ta 15022020 5 ] 1
18,02 2021 714 T8 BEEE B1.8 I~
1 T8 T8 2503 2021 BaA | ™
g ey .2 Ta 2802 30 B85 i ki
02.03 2021 0.1 7E 02032041 BOB 70
05,03 2021 TE 75 D503.2021 | o156 i 0
0805 e B8 75 06,03 2021 T 0
1203 20 BRE T4 12032034 B i
16.03. 2021 58,3 75 15032021 BA.5 0
1805 A1 708 75 12032021 B0.4 T ™
Baroda Palace
Date Day Limit
1203 2021 678 75
19.03.2021 | 711 75
Date Might Limit
12,06 2027 63.5 Fi|
19.03 2021 70



Mumbai Coastal Road Project Package -l

Ambient Alr Quality Monitoring
SNo Date ﬁdljlrx;l & | Resux w {?uan:}: Resun | NAACS
Location. Gale No.1

1 72.08-2020 14.0 80 331 | 100
2 25-00-2002 19.2 B0 413 | 100
3 26-00-2020 Fat ] i 452 100
4 05-10-2020 236 | 60 481 | 100
5 09-10-2000 271 80 572 | 100
B 12-10-2020 347 | 80 705 | 100
7 16-10-2020 31 60 &8 | 100
B 19-10-2020 23 | &0 507 | 100
B 23-10-2020 288 | 60 54.1 100
) 26-10-2020 248 80 815 | 100
T 02-11-2020 388 &0 75.1 100
12 09-11-2020 404 a0 77 | 100
13 17-11-2020 a7 &0 865 | 100
14 20-11-2020 306 80 718 | 400
15 23-11-2020 464 80 Mo |_EB8 | 100
18 27112020 ::ﬁf: 438 &0 wim3 | 846 | 100
17 30-11-2020 a1E 80 B44 | 7100
18 04-12-2020 504 60 837 | 100
19 07-12-2020 493 80 9268 | 100
20 11-12.2020 488 80 802 | 100
21 14-12-2020 52.3 B0 G 4 100
22 18-12-2020 08 | & 723 | 100
73 23122020 48 | 60 894 | 100
24 28.12 2020 408 | &0 845 | 100
25 1.01.2021 448 | 60 925 | 100
2% 4.01.2021 418 | B0 878 | 100
27 8.01 2021 483 80 935 | 100
28 11.01.2021 415 &0 878 | 100
29 15.01.2021 406 a1 TE3 100
30 1B.01.2021 464 50 816 100
31 22 01 2021 381 &0 875 | 100

M5



Mumbai Coastal Road Project Package -

Amibent Alr Duality Monitoring
# Date (24 Hrsy A | Resut | T R | (24He) & | Resutt | NAAQS Limit
Unit Linit
Location; Gakes No 4

1 22:08.2020 208 B0 547 100
2 25-006-2002 221 &0 478 104
3 28-08-2020 18.5 B0 404 100
4 05-10-2020 247 80 52.4 100
] 09-10-2020 285 &0 §9.3 100
& 12-10-2020 308 &0 631 100
T 16-10-2020 42 60 a5 100
B 19-10-2020 ns B0 B24 100
8 23-10-2020 334 B0 89.3 100
10 26-10-2020 794 80 B34 100
11 02-11-2020 286 B0 E83 100
12 09-11-2020 211 50 a7 100
13 17-11-2020 77 B0 A48 100
14 20-11-2020 30.4 B0 s83 100
15 23-11-2020 ME B0 PM 10 728 100
18 27-11-2020 mr:; 342 80 ugim3 735 100
17 30112020 vz B0 828 100
18 O-12-2020 428 B0 871 100
19 07-12-2020 436 B0 86.4 100
20 11-12-2020 533 80 948 100
21 14-12-2020 34.3 60 746 100
22 18-12-2020 422 B0 To.4 100
23 73,12 2020 468 &0 80.4 100
24 28 12 2000 254 &0 2.7 100
25 1.01.2021 236 [ 4] 635 100
26 4.01.2021 26 &0 T2 100
27 8.01.2021 07 &9 18 100
28 11.01.2021 334 &0 g8 s 100
25 15.01.2021 M4 80 748 100,
30 18.04 2021 403 BO 825 100
k1 | 22.01.201 455 B 85 4 100




Location Month Paramales P 2.5 P 10
aim3 773 587
Miain Gate 01/ Batching po/m3 164 408
Plant /MB 21 pm3 4.5 8.5
g/m3 427 90.5
wgima 52 8 97.5
Main Gate 02- Crushing pgm3 42 5 B4.4
Unit lAdmin Office/Stors pgim3 &3 5 677
) 245 50.7
- pgim3 30.7 B2.5
pyim3 46.7 824
Main Gate 03 - Piling Work i 5t =
Lgima 385 76.5
ug/ma .6 58.2
ma 304 BD.5
Main Gate 04 Promenade ﬂmﬂ e o
= “ugima 43.5 8.7
Main Gate "u:u Garden i3 G g
Location Period e PM 10 PM 28
buanit
pgim3 36 455
pgim3 &880 27
pgim3 845 407
ugim3 93T a7 5
s ugim3 84,7 415
pgim3 927 455
pgima 85.7 425
waim3 85.4 412
bgim3 B4 8 325
March pgim3 75.8 34 6
ugim3 85,3 405
pgima g1.1 447
Main Gate 02 i — —
paim3 g2.7 455
paim3 857 50.5
pgim3 93.5 50.4
pgim3 9.7 35
Main Gate 03 paim3 Ba G 415
| pgima 725 35.4
TN Ay

C-19%



ugima3 858 324
wgim3 504 786
ugima 644 03
agima 725 357
pgrma 85 4 333
pgim 807 288
pgim3 B4.5 427
pgima 27 25
waima 647 28,5
ugima 548 265
g BZ.5 28.4
pgim3 a7 348
g 54,6 274
ppim3 877 426
pgim3 8.4 I8E
vgim3 823 0.4
gl 738 348
wgim3 4.5 305
pgfm3 BG4 2.7
wgim3 726 355
pgimd ™6 321




Mumbai Coastal Road Project Package -

Ambient Alr Guality Monftoring
S GATE Na.1 - Leg-Day
Date Valus Standard Value Standard
1 22092020 | 604 15 57.4 70
2 25002020 | 728 75 898 70
3 28082000 | 728 75 &7 70
4 05-10-2020 | 646 5 60.4 70
5§ 0o-10-2020 | 519 75 473 70
B 12-10.2020 | 663 75 528 70
T 16-10-2020 75 T
2] 18-10-2020 BE.7 75 65,8 10
g 23-10-2020 T 70
10 26-10-2020 | 655 75 53.4 70
11 02-11-2020 | 688 75 g5 70
12 oe-112020| 718 75 895 70
13 17112020| 737 75 625 70
14 23112000 | 741 75 88.4 70
15 30-11-2020| 843 75 597 70
16 07122020 | 708 75 818 70
17 1122020 737 75 65 70
18 14122020 | 748 75 67.9 70
19 18122020 | 618 75 54.1 70
L] 23 12.2020 Ti6 75 AE.9 70
21 28 12.2020 728 75 70
22 1.01 2021 734 75 866 |
23 41012021 73 75 88z 70
24 8.01.2021 57.4 75 528 70
25 11.01.2021 7.2 75 53.8 70
26 16.01.2021 717 75 652 70
27 18.01.2021 70 75 Y 70
28 22 012029 6.8 75 56.3 ]
Location Period Lee Dy Les Night
533 504
" 9.8 58,8
- TO3 856
625 528
dhmicie 738 84
06 56.7
PARRES o 12 708 567
L4 28 883

c-199



B85 78]

Main Gate 03 66.3 B0.6
122 B6.7

674 B0.1
&9 1 2.8

Mamn Gate 04 6T 4 532
0.8 54.9
606 57.3
Main Gate § 60,2 854

Location/Time Period Leq Day Leq Night

738 5.8

734 81

71 858

. 734 87.1
Miain) Gale 01 a4 671
735 B7.4
69.9 815

B4.5 54.8

72 6.4

71 87.1

. 737 89.4

- B6.1 80.8

i i B6.1 80.8
74T 65.5

728 5.3

714 86.5

Meerch 707 640

706 845

47 81.5

718 583

Main Gate 03 718 563
724 689

o B3.8

732 606

734 B35

87.2 803

66.8 508

: B4 56 577
R SO B4.5 57.7
&7 B4 9

B7.3 58

883 58

_-;_“:-::.-':'.___-":_E‘ ,
ray o
||II. 3 :I J @
N\ A
b I




€ e

&7
85.8

65.8

B42

Ba.1

B4.3

70.2
T2.4

T4

684

669

88 4
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Mumbal Copstal Raod Project Package 4
Armbig=nt Alf Cluality Monitoring
Barameters Faramalesis
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Mumbei Corital Ruod Project Packege 4
Amblent Alr Quafity Monitotiag
Parameter| NAADS
SeMo | 5 | O ol "::‘;';"} Date Result | NANGS Limit
Location | Girgaon Chowpalty Lecatian -G Cho
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Mumbai Coastal Raod Project Package 4

Ambient Noise Quality Monitoring

Priyadarshini Park Project Area

Mear Temporary Construction Facility - Leg

5. Mo Day Night
Date Value | Standard| Date | Value |Standard
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Mumbai Coastal Raod Projact Package 4

Ambient Noise Quality Monitoring
Girgaon C
Near Mafatlal Sweeming Pool - |Near Mafatlal Sweeming Pool -
5. No Leg-Day Leqg-Night
Date Value | Standard Date Value | Standard
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ANNEXURE-5

CRZ conditions compliance status
(October 2020 to March 2021)
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MUNICIPAL CORPORATION OF GREATER MUMBAI

Compliances of the Specific and General Conditions Stipulated in CRZ Clearance Accorded
by MoEF & CC for “Coastal Road [South) from Princess Street Flyover to Worli end of S5ea
Link in Mumbai by Municipal Corporation of Greater Mumbai”

A. Specific

=

Conditions:

&r. No.

Condition

Compliance

i

All the terms and conditions stipulated
by the MCZIMA in their letter No.CRZ
2016/CR 1/TC 4, dated O4th January,
2017, shall be strictly complied with and
the status of implementation shall be
submitted to all concerned agencies
including regional office of the Ministry
of Environment, Forest and Climate
Change.

Detail: of compliances submitted to
the Ministry on regular basis

——

———

The project/activity shall be carried out
strictly be in accordance with the
provisions of CRZ Notification, 2011,
and shall render the coastal ecology of
the area including flora and fauna at its
original state after completion of the
project.

The _'u'..lc::rk is being executed as per the
provisions of CRZ Notification 2011 &
the clearance granted

''''' project proponent shall not
undertake any blasting activities during
night hours. Blasting activity (if any)
shall be carried out strictly in
conformity with applicable statutory
requirements.

The Norms of Statutory Regulatory
Authority are followed in Blasting
activities.

i

The project proponent shall ensure that
during construction phase no adverse
impact on tidal behaviour is attracted. 1t
shall also be ensured that no human
access/interventions in the CRZ area
beyond the reclaimed land is made by
preventing any access to the area.

Moted, during construction human
access/interventions in the CRZ area
beyond the reclaimed land is being
controlled. National Institute of
Oceanography (NIO) Dona Paula, Goa is
engaged 1o assess the actual impact (in
comparison with the projected impacts
as stated in EIA) on shore morphology
of adjacent areas during and after the
construction of the coastal road. Copy
of the Interim report 3 by NIO s
submitted herewith.




Condition

Compliance

Break up of 90 ha of land to be
reclaimed shall be submitted with six
months of receipt of the clearance to
the regional office of the Ministry and
to concerned agencies in the 5State
Government along with justification
thereof with a written undertaking that
the reclaimed land shall not be used for
any commercial or residential purpose.

The break up of reclamation land is
submitted in previous compliances,
Revised break up of reclamation as per
approval of amendment of CRZ
Clearance is as follows :-

1) Total Reclamation — 111 Ha.
2] Seawall protection — 14.48 Ha.
3) FRoad Carriageway — 14.88 Ha.
4) Median—4.83 Ha.

5] Promenade —11.66 Ha.

6) Open /Green— 70 Ha.

Wi

The project proponent will ensure that
open spaces created by reclamation as
well as any ancillary facilities related to
road maintenance are fully protected
against encroachment, illegal parking,
public events/processions of any kind,
hawkers, religious structures, street
vendors or any illegal eccupants etc.

Violation of this will amount to
revocation of

budget allocations shall be submitted to
the concerned authority, including the
reglonal office of the Ministry within 30 :
days of receipt of the clearance. !

clearance. A clearly |
drafted prevention plan with necessary |

MCGM has issued circular in this
regard. Copy of the same has been
attached in previous submissions.




—
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Sr. No.

Condition

Compliance

vil

The green spaces as proposed should be
dene in eco-friendly manner by
developing it with open air nature
information centre with novel concepts
as open air butterfly garden, marine and
coastal  biodiversity display and
dioramas, or botanical theme based
information walkways as such that
these spaces also carry educational
value on environment to general public.
A specific ollocation of Rs 10 crores shall
be earmarked for the same. A blue print
of the same including timeline shall be
developed within six months from the
date of receipt of this clearance and
submitted to regional office of the
Ministry and implemented in a time
| bound manner.

Development of open air Buttierfly
garden will be examined for feasibility.
Marine and Coastal Blodiversity Display
will be done through reputed
Institution. Any other activity will be
carried out as per MCGM's Palicy,
Rules & Regulations.

The project already involves fund
provision for landscaping, plantation
and various green works on proposed
reclaimed land wherein it is proposed
| to develop butterfly garden. This will
| be developed on reclaimed land after
| construction of super structure and
reclamation to the design levels, as
final activity.

wiii

| The project proponent shall provide
| alternative arrangement for Fish Drying
beds with prior consultation with the
fishing community, In the event, the
project entails damages/destruction to
the existing fish drying beds located in
the project area. In addition, the project
proponent shall ensure rehabilitation
and resettlement of the fishermen
communities in the event the project
impacts existing livelihood pattern of
these communities. Bridges with
navigable spans will be provided by the
project proponent as committed, so
that there are no obstructions to fishing
boats.

There are no Fish drying beds along
proposed alignment of Mumbai Coastal
Road (South).

!The issue of rehabilitation and
| resettlement  of the  fishermen
|tnmmunl'r.1es does not arises since
| project does not entail damages
/destruction to the existing fish drying
beds. CMFRI is engaged for studying
the impact on livellhood pattern of
fishermen communities & they have
submitted completion report of year
long survey (May2019-May2020} in
Oct. 2020. Copy enclosed herewith
please and suitable policy for
compensation to affected fishermen Is
being formulated accordingly. A
Committee in  this regard for
compensation to fishermen is already
formed. The office order copy has been
submitted in previous compliances.

J At present navigational span of existing
Bandra Worli S5ea link is 29m. However,
adequate navigational spans of &60m
are proposed In Coastal Road for
smooth maneuvering of fishermen
boats.




Condition

Compliance

The project proponent shall develop a ' Marine biodiversity conservation plan

marine biodiversity conservation plan
for the region from an institute which
has expertise in the field of marine
bigdiversity of the region. The plan will
be submitted to the Ministry within one
year and implementation shall be
monitored by the Ministry.

for the region has been prepared by
CSIR-Mational Institute of
Oceanography, Versova , Mumbai and
copy of the final report by NIO has

been submitted in previous
compliances.
Monitoring  activity of  Marine

Biodiversity is in progress by NIO.

| and shall

The pruj;ft‘pmpment shall periodically
carry out studies through the National
Institute of Oceanography (NIO) during
and after the construction of the coastal
road to assess the actual impact (in
comparison with the projected impacts
as stated in EIA) on human habitations
and shore morphology of adjacent areas
report its findings and
mitigating steps taken every six months
to the MCIMA, the 5tate Pollution
Control Board and the regional office of
the Ministry.

‘National Institute of Oceanography

(NIO) Dona Paula, Goa is engaged to
assess the actual impact (in comparison
with the projected impacts as stated in
Ela) on shore morphology of adjacent
areas during and after the construction

| of the coastal road. Copy of the Interim

report 3 by NIO is submitted herewith.

The project proponent shall ensure that
noise barriers all along the coastal road
on areas facing residential areas are
erected and maintained.

Xii

Moise barriers all alang the coastal road
on areas facing residential areas are
proposed to be provided as per IRC
puidelines. During construction phase
also noise barriers are provided
wherever required.

The project pmpm-le_ﬂt-shall deposit 2%
of the total cost of the project for
conservation of coastal and marine
biodiversity, to the Mangrove
Foundation of Maharashtra. Interest
from the fund must be used exclusively
to improve coastal and marine

biodiversity of Mumbai and Thane |

The total Cost of project was
Rs5.5303.00Cr at the time of CRZ
clearance. Accordingly 2% cost of
project Rs106.06cr was demanded by
Mangrove Cell wvide letter dated
10.6.2017. Now the canstruction cost
of project has increased to Rs. 8429.44
crs 4+ 4% physical contingency =

region and as such be clearly earmarked | Rs.8766.61crs  from Rs5303.00 Crs.
in annual budget of the Foundation. The | MCGM has deposited Rs.175.33 Crs in

funds to be transferred on or before | November

2020 to the Mangrove

commencement of the construction | Foundation of Maharashtra.

work and a report in this regard to be
forwarded to regional office of Ministry.




5r. No. Condition EanlFanr;e
wili In case tree cutting is unaveidable, | The permission is obtained for tree
three times the number of trees cut | cutting (140 nos) and transplantation
shall be planted along the ROW and its | (460 nos)
survival ensured. The 36 trees has been cut in MCRP-1 at
Haji All location and 30 nos trees are
cut in MCRP-4. New plantation are
done in the ratio of 1:3 of 297 trees at
Worli reservoir and Bhandup Complex
(Photos attached).
wiv Adequate public access to the natural | Public access to the natural waterfront
waterfront areas shall be provided and | area is proposed to be provided at
maintained free of cost by the project | convenient locations.
proponent without affecting road
traffic. B
ny The proposed coastal road will be | Noted. ==
permanently toll free.
wvi The muck produced during tunnel | The tunnel muck q:aliw tested in |
digging should be tested for suitability | approved third party laboratory.
for reclamation purpose prior to its use. | Report attached as annexure -6 & is
A certificate In this regard from | suitable for reclamation & Is being used
competent authority shall be submitted | accordingly.
to the concerned authority in the State
| including the regional office of Ministry. |
wvii There shall be no disposal of solid or | Solid and Liguid Waste Disposal plan
liguid wastes on the coastal area. Solid | will be as per Site Environmental Plan.
waste management shall be as per Solid
Wastes Management Rules, 2016, A
team comprising of members of the EAC
and others with expertise in the subject
may wisit the project site periodically
during the construction phase 1o
supervise and suggest additional
measures if desire.
il A dedicated BRTS lane as stated by the | Dedicated BRTS lane is proposed to be :

project proponent must be maintained
and will be used exclusively for public
transport as well as medical and fire
evacuation or other rescue operations.
Under no circumstances this lane will be
used for general, commercial or VIP
transport.

developed which will be utilized during
medical as well as other emergencies
including disasters.

€-343



5r. Mo,

Condition

Compliance

i

The project proponent shall ensue that | The

the guality of the coastal road must be
of high international standard and shall
be rigorously maintained ensuring free
of pot holes at all times. A severe fine
will be levied on the project proponents
if the gquality of work is found/ reported
compromised.

international  standards  for
measuring riding quality of road are

| “Roughness Indices”. The care is taken

in RFP documents as per IRC and high
international standards to measure
riding quality and construction s
supervised as per the best standard
procedures.

= =

B. General Conditions:

5r. No.

—

Condition

Compliance

| Adequate provision for infrastructure
| facilities including water supply, fuel
!and sanitation must be ensured for
construction  workers during  the
construction phase of the project to
| avoid any damage to the environment.

' Full support shall be extended to the
| officers of this Ministry/Regional Office
| at Nagpur by the project proponent
iduring inspection of the project for
| manitoring purposes by furnishing full
| details and action plan including action
| taken reports in respect of mitigation
| measures and other environmental
| protection activities.

i

| & sin-Monthly monitoring report shall
ineed to be submitted by the project
proponents to the Regional Office of
this Ministry at Nagpur regarding the
implementation of the stipulated

S e

The contractors have adhﬂredf

_Hepres.entative of MoEF&CC Regional
Office, Nagpur, Mr. Suresh Kumar
Adapa visited site on 13" Z14™ jJan,
2021. Full support has been extended
for monitoring purposes by furnishing
full details and action plan including
action taken reports in respect of
mitigation measures and other
environmental protection activities.

i

Environmental Mon itoring is being
done. Reports are attached as
Annexure 3.

The Ministry of Environment, Forest &-
Climate Change or any other competent
authority may stipulate any additional
conditions or maodify the existing aones,
if necessary in the interest of
environment and the same shall be

complied with.

Moted.




v The Ministry reserves the right to Noted.
revoke this clearance if any of the
' conditions stipulated are not complied
with to the satisfaction of the Ministry.
i In the event of a change in project | Noted. |
profile or change in the implementation
agency, a fresh reference shall be made
‘to the Ministry.
il The project proponents shall inform the | Being complied. i
Regional Office of the Ministry, the date
of financial closure and final approval of
the project by the concerned
authorities and the date of start of land
| development work.
wiii ' A copy of the clearance letter shall be | Complied and reported in  earlier
marked to concerned Panchayat/ local | correspondence.
NGO, if any, from whom any
suggestion/ representation has been
made received while processing the
proposal.
e A copy of the CRZ Clearance letter shall | Complied and reported in earlier
also be displayed on the website of the | correspondence.
concerned  State  Pollution Control
Board. The Clearance letter shall also be
displayed at the Regional Dffice, District
Industries centre and Collector's
Office/Tehsildars Office for 30 days.
Other Conditions:
sr. No. Condition Compliance
7. The above stipulations would be enforced | Noted.
among others under the provisions of Water
{Prevention and Control of Pollution) Act 1974,
the Air (Prevention and Control of Pollution)
Act 1981, the Environment (Protection] Act,
1986, the Public Liability {Insurance) Act, 1991
and EIA Notification 1994, Including the
B amendments and rules made thereafter.

8 All other statutory clearances such as the | The dearance under Wild life
approvals for storage of diesel from Chief | (Protection) Act, 1972, has been
Controller of Explosives, Fire Department, Civil | sought. Copy of the same
| Aviation Department, and alongwith the closure report of

- | clearances under the Forest Conservation Act, | translocation of Corals by the
1980 and Wildlife (Protection) Act, expert of NID, from Hajiali to
1972 etc. shall be obtained, as applicable by | Navy Nagar & Worli is attached
project proponents from the respective | herewith. The first monitoring
competent authorities. report of same is also atta:hedl

| herewith, _

C-dug



The project proponent shall advertize in at least | Complied and reported in earlier |

two local Newspapers widely circulated in the | correspondence.
region, one of which shall be in the vernacular
language informing that the project has been
accorded CRZ Clearance and copies of
clearance letters are available with the State
Pollution Control Board and may also be seen
on the website of the Ministry of Environment,
Farest & Climate Change at |
http://www.envfor.nicin. The advertisement |
should be made within Seven days from the |
date of receipt of the Clearance letter and a :
copy of the same should be forwarded to the |
Regional office of this Ministry at Nagpur.

10.

This Clearance is subject to final order of the | Noted.
Hon'ble Supreme Court of India in the matter |

of Goa Foundation Vs. Union of India in Writ
Petition (Civil)] No.d4B0 of 2004 as may be
applicable to this project. |

11,

Any appeal against this clearance shall lie with ' Noted
the Mational Green Tribunal, if preferred,
within a period of 30 days as prescribed under
Section 16 of the National Green Tribunal Act, |
2010. I

12,

Status of compliance to the various ;t'le_pt]ated | Noted
environmental conditions and environmental
safeguards will be uploaded by the project
proponent on its website. -

I3

A copy of the dearance letter shall be sent by  Complied.
the proponent to concerned Panchayat, Zilla |
Parishad/Municipal Corporation, Urban l.u-:.ai'

Body and the Local NGO, if any, from whom |
suggestions/representations, if any, were
received while processing the proposal. The
clearance letter shall alse be put on the
website of the company by the proponent.

14,

The proponent shall upload the status of | Noted, will be complied.

compliance of the stipulated EC conditions,
including results of monitored data on their
website and shall update the same periodically.
It shall simultaneously be sent to the Regional
Office of MoEF, the respective Zonal Office of
CPCB and the SPCB.




15.

The project proponent shall also submit six
monthly reports on the status of compliance of

| the stipulated EC conditions including results of

monitored data (both in hard copies as well as
by e-mail] to the respective Regional Office of
MoEFCC, the respective Zonal Office of CPCB
and the SPCE.

Repart Submitted as follows

Ch.E/1000 {v) /Coastal Road
Praject date 08.06 2017
Ch.Ef1237/Coastal Road Project
date 03.10.2017

Ch.E/1357 /Coastal Road Project
date 25.10.2018
Ch.Ef1901/Coastal Road Project
date 28.05.2019

Ch.E/3221 /Coastal Road Project
date 29.06.2019
Ch.E/9246/Coastal Road Project
date 4.02.2020

Ch.E/1092 /Coastal Road Project
date 17.08.2020
Ch.E/3250/Coastal Road Project
date 22.01.2021

16, iThe environmental statement for each financial

yvear ending 31st March in Form-V as is
mandated to be submitted by the project
proponent to the concerned State Pollution
Control Board as prescribed under the
Environment (Protection) Rules, 1986, as
amended subsequently, shall also be put on the
website of the company along with the status
of compliance of EC conditions and shall also be
sent to the respective Regional Offices of

MoEFCC by e-mail.

Moted, being complied.
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ANNEXURE-5.1

MCZMA Conditions Compliance Status
(October 2020 to March 2021)
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Compliance Status against MCZMA Conditions as per Minutes of 114™ meeting of Maharashtra
Coastal Zone Management Authority held on 2™ and 3™ November, 2016

Sr. No

Present Status

MCGM to ensure that proposed
construction of coastal road is as per
provisions of CRZ notification, 2011

| {amended time to time)

All the construction wark will be carried out
as per the CRZ notification, 2019,

z MCGM to ensure that all construction The Environment Management Plan is in
equipment are fully fitted with mufflers | place. Moise control measures mentioned in
and exhaust silencers to contain the | the plan Iz in place as follows.
nelse levels, Machinery used during 1. Well maintained construction
construction shouid be properly equipments and vehicles used for the
maintained to minimize the air and construction activities. Vehicle with
ngise emissions valid PUC certificate is allowed to

work at project area.

2. Equipment & Vehicle Inspection done
pericdically.

3. Equipment’s are with mufflers and
exhaust silencers.

4, Noise barrier installation adjacent to
residential apartment Is under
progress.

5. Ear muff/plug are provided to
workmen working in noise prong
areas

6. Ambient air and noise monitoring
carried out periodically.

3 MCGM as proposed, 1o set aside an The fund for conservation of coastal and
amount of about 2% of the project cost | marine biodiversity of Rs. 175.33 Crores
towards mitigation measures; {includes amended project cost) has been
restoration & conservation of deposited to the Mangrove Foundation of
mangraves/birds/flora/fauna and Maharashtra.
mudfiats restoration, |

4 MCGM to ensure that no fishing activity | Noted |
is hampered during construction and
operation phase of the project

5 MCGM to submit the impact of clearing | No mangrove in the project region
of mangroves if any on surrounding low
lying areas from flood. However post
construction such areas should be
restored with mangroves plantation if

I affected.

-1 MCGM to obtain prior high court Mo mangrove in the project region
permission for clearing of mangrove, if
any.

7 MCGM to undertake green belt Noted, will be complied

deveiupnmnt 25 sugnfted in the EMP

Noted and will banfqnmhd..

e
.-'

i

. e
| JI { "u;hh { f;.-. .t--\_.,
L 4 ) _‘r:-_l__.-"' \




[ inter-sections, pedestrians crossing etc. |
shall be strictly adhered to. _!

5 Dust suppression measurg during | Following dust suppressicn Measune ard
construction and operation phase taken during construction phase,

1. Load carrying vehicles are covered 1o
control the spread of dust particles
while transportation.

2. Speed limit of vehicles are restricted
to 10 KM/Hr at construction site,

1. Repular water sprinkfing

: |
Provision of wheel washing arrangerment

to clean vehicles wheel before leaving
site to control mud on public road near
the project site.




6. Provision of complete shed for
temporary construction activities.

I - R
| MCGM to implement Green Balt

10 MNoted
Development plan a
11 | MCGM to implement all suggestions Moted o
Jrecommendation given in the EIA,
| EMP, DMP studies for the project.
12 | All other required permissions should MNoted, 'Will be obtained as applicable from

be obtained before the commencement
of the project

competent authority.

-2
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ANNEXURE-6

TUNNEL MUCK QUALITY
REPORT

(OCTOBER 2020 TO MARCH 2021)
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Mumbai Coastal Road Project (South)
New Plantation

MCRP Package-1 Worli




C~2-5

Mumbai Coastal Road Project (South)
New Plantation

MCRP Package-4 Bhandup Complex




Office of the Additional Principal Chief Conservator of Forests,
Mangrove Cell, Mumbai
302, Wakefield House, 3" Floor, Ballard Estate, Above Britannia & Co. Restaurant,
Fort, Mumbai-400 001,
Pho 02 1-3604084, T2670985, Fnaid: s fmmmm b bl wm il opm { pctnssmeron ¢ a i lisilv pesy g, in

O No. Desk-9and/ 14 S42000-21
Kouria=40i 024 Mumbai D=2 17122020

Principal Chief Conservator of Forests (Wildlifi)
Maharashtra State, Nagpur

Sub; Completion of Coral Transfocation Work at Haji Ali and Worll that
war getting affected by the proposed Coastal Road activities,

Ref: 01. Permit No. SPP-55/2020 datad 29™ October 2020,
02. MCGM letter no.Ch.E/2565/Coastal Road Project Did, 09,12.2020.
03. DFO office tester no. Desk-9 land / 1268/ 2020-21 di.21/1 272020,

With reference to above cited Permit, the translocation of corals was carried out by MCGM.
MCGM has suecessfully translocated the corals with help of the expert team from CSIR-NIO under
the supervision of authorised Forest Officer of Mangrove Cell, RFO Central Mumbei and Maring
Biologist from the Mangrove Foundation. The compliance report has been submitted by User agency
Le, MOGM.

The work has been carried out within the terms and conditions laid down by the Chief Wildlife
Warden. The Compliance is as follows:

Condition
no

Detaila of conditions

Compliance

8(1)

The permit holder shall wrile a report of his
collection as may be required by the chel
Wildlife Warden or authorized officer, and send
a copy of such report to the Additional Principal
Chief Conservator of Forest Department
‘Mangrove Cell) Mumbai (Authorized Officer)
of the area where hunting has taken pisce.

User agency has submitted 8 repon of

CSIR-NIO, CSIR-NIO (Competent
Authority and executioner) which is
attached as Annexure [

MCGM  has submitied that work of
translocation corals has  successfully
completed with help of the expert team
from CSIR-NIO under the supervision of
authorised Forest Officer of Mangrove Cell,
RFO Central Mumbai and Marine Biologist
from the Mangrove Foundation.

B2)

the permit holder Shall produce the entire
evidertce made by him for inspection, whenever
required by the Chiel Wildlife Warden or any
other officer authorized by him for the purposs

User agency has submitted that whenever
entire evidence required by Chief Wildlife
Warden or any other authorized officer,
photographic evidence will be produced
vide letter no. ChER2730/Coastal Road
Road/de.17.12.2020

The copy of letter is annexed as Annexure
1L

803)

The permit holder shall not use smy wild animal
under this permit for any commercial purpose.
Further, the permit holder shall not export his
collection outside the State of Maharashira,
without the prior writen permission from the
Chief Wildlife Warden Or any officer
authorized by him in this behalf

Liser agency has submitted that they will be
shiding by this condition.




Bid)

The permit holder shall submit repont of
hunting under this permit to the Authorized
Officer The report shall include details of
Invemtory along  with  species mcluding
scientific name, number and sex of wild
animals hunied, juvenile specimens hunted,
location of hunting and number of wild animals
refeased back to its natural habitar as well ay
details of any wild animal Inadvertently hunted
by him during the period.

User agency has submitted that report of
NIQ to this office vide letter no, whe
Ch.E2471/Coastal  Road  Project
02122020, The copy of NIO report s
enclosed for further action.

B(5)

The permit holder shall surrender this permiit to
the Authorized Officer issuing this permit
within 15 day of Its expiry or before leaving the
area given In the Permnir, whichever s earlier,
along with the final reports conbidning the
details as required in the quarterly report.

| office;  vide letter  nouno Ch.E/

B(6)

No person other than the permit holder or in
Aszsistants engaged by the permit holder can ure
of this permit. The permit holder shall
eommunicate names of his assistants at least
three days in advance 1o the Authorized Officer,
whos2 direction on dissociating my individual
from use of this permit will be binding. The
permit helder it prohibited from subletting,
outsourcing or transferring this permit In any
manner. This permit is not transferable by
inheritance or any other means for similar
flature

User agency has submitted that ariginal |
copy of permit is already returned to this

2471/Coastal Road Project d. 02,17 2000,
The Original copy of permit is attached as
Annexyre U1 for further action,

User agency has submitted thar the
condition is already complied,

L

The permit holder shall abide by additional
conditions I any appended to this permit, as
deemed fit by the Ciller Wildlife Warden or
Authorized Officer while issuing this permit.
See ammexure of this permit for additional
conditions.

Compliance: Noted and Complied.

User agency has submitted that they have
noted and will be followed.

1)

The permit holder shall write & report of his
collection as may be required by the chef
Wildlife Warden or authorized officer, and send
a copy of such report to the Additional Principal
Chief Conservator of Forest Deprtment
‘Mangrove Cell}) Mumbai {Authorized OHficer)
of the area where hunting has taken piece

DFO MMCU has submitted that MCGM
has successfully translocated the corals with
help of the NIO CSIR officials and
authorised officer of Mangrove Cell, The
copy of NIO CSIR report is attached for
furtleer action.

8(2)

the permit holder Shall produce the entire
evidemee made by him far inspection, whenever
required by the Chief Wildlife Warden or any
other officer authorized by him for the purpose

MCGM has submits that whenever entire
evidence B8 required for knspection Chiel
Wildlife warden or any muthorised officer,
MCGM  shall produce it vide s leder
no.ChE/2750/Coastal Road/dr, 17.12.2020.

303)

The permit holder shall not use any wild amimal
under this permit fir any commercial purpose.

MCGM has submitted that MOGM will
abide by this condition,




Further, the permit holder shall not expon his
collection outside the State of Maharpshir,
without the prior written permission from the
Chief Wildlife Warden Or any officer
authorized by him in this behalf,

&4)

The permit holder shall submit report of
hunting under this permit to the Authorized

Officer The report shall include detsils of |

Inventory along with species  including
scientific name, number and sex of wild
animals hunted, juvenile specimens humted,
location of hunting and number of wild animals
released back fo its naturel habitat as well as
details of any wild animal Inadvertently hunted

by him during the period.

MCCGM has submined that the process of |
translocztion the comals has  been
successfully completed with help of the
NIO CSIR's representatives and authorised
officer of Mangrove Cell. The copy of NIO
CSIR repont is attached for further action

85)

The permit holder shall surrender this permit to
the Authorized Officer issuing this permit
within 15 day oflts expiry or before leaving the
ared given In the Pernrit, whichever is earlier,
aleng with the final reports containing the
details as required in the quarterly report.

This office has submined the original copy
permit vide letter which enclosed ac
Annexure 111

(6}

No person other than the permit holder or in
Assistants engnged by the permit holder cam use
of this permit. The permit holder shall
communicale names of his assistants at least
three days in advance to the Authorized Officer,
whose direction on dissociating any individual
from use of this permit will be binding. The
permil holder it prohibited from sublening,
outsourcing or transferring this permit In any
manner. This permit iz not transferable by
mheritance or any other means for simifar
nature

BT

The condition is compiled
translocation process,

during

The permit holder shall abide by additional
conditions If eny appended 1o this permit, as
Deemed fit by the Ciller Wildlife Warden or
Authorized Officer while issuing this permit.
See annexure of thizs permit for edditional
conditions,

Noted and will be complied

The Chief Engineer, Mumbai Coastal Road
Project (MCRP) to strictly follow the directions
of Hon'ble Supreme Court in respect of SLP
Mo, 17471-1T4T6 201 9.

MCGM has followed the direction given by
Supreme Court and if any direction in future
will ke fallowed,

The Chief Engineer, Mumbal Cossial Road
Project (MCRP), Municipal Corportion of
Greater Mumbai, 10 carry out collection &
Translocation in the presence of the Additional
Pringipal Chief Conservator of Forest
(Mangrove Cell) Mumbai, or his representative
of Forest Department and also in the presence
of an expert from wildlife institute of Indin,
Dehradun or  Mational  Institte of
Oceanography.

MCGM has submitted that the process of
translocate the corals has been successfully
completed with help of the NIO CSIR's
representatives and awthorised officer of
Mangrove Cell. The copy of NIO CSIR
report iz sttached for further action.

The Chief Engineer, Mumbai Coastal Road
Project (MCRP) Municipal Corporation of
Greater  Mumbai  shall  ensure  adequate
profection 1o the coral species during the entire
process and also to monitor at the transiocated
site with respect 1o survival and prowth.

MCGM has submitted that the process of
translocation of corals was done with help
of NIQ experts and under supervision of
Mangrove Cell.

Mo damage 10 be caused to other Wildlife and

MCGM hiss submitted that no damage was




Wimost care shall be exercised duzing the | found during the translocation process, vide

process. letter  no.  ChER750WCoastal  Read

_ _ Road/dt 17.12.2020. =

5 The completion report should be shared with MCGM has submitted thar the copy of

both, the central Government and the Stage report vide letter Mo, ChE/2471/Comsal

Government. Road dt. 02122020, §s forwarded tn

OL. The Deputy Inspector General of
Foresis (Wildlife) Gov. MoEF &CC
wildlife Division and

02. Principal Chief Conservator of
forests { Wildlife) and Chief

Wildlife Warden Maharashira State.

& In case of any miss-happening during the | MCGM has submitted that no damape was
process, that cndangers or may endanger the | found during the translocation process, vide

safety of the corals, the central leier  no.  ChE2750/Coastal  Road
L Road/d. 17.12.2020 il

Here the point wise compliance report is submitted for information and farther action.

Win2l®

{Virendra ¥ z z!\"l..-—-
Additional Principal Cfffef of Forests,

Mangrove Cell, Mumbai.

Copy to

1) Chief Engineer, (Coastal Road), for information & necessary action.
2} Divisional Forest Officer, Mumbai Mangrove Conservation Unit, for information & necessary
BCHON,
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CSIR - National Institute of Oceanography

(Councll of Scientfic & Industrial Ressarch)

Regional Centre, Lokhandwala Road, Four Bungalows, Andheri (W}, Mumbai - 400 053, India
EPBX : 91-22-26350605-08 (4 Lines), Fax : 91-22-26364627 | 26348875, e-mall : rem@nio.org

No. NIO/M-2020/BEIPL(Corals-MCRP)/SSP3357/ /2. 3

Date:25.11.2020
To,

Building Environment (India) Private Limited,
4" Floor, Plot No.2, Dakshina Building,
Sector 11, C.B.D Belapur, Navi Mumbai,
Maharashtra 400614

Sub: Translocation of corals at Haji Ali and Worli area to avoid their loss due to
construction of Mumbai Coastal Road Project (South)

Ref: Your e-mail communication sub. Preliminary report on Coral Translocation
for MCRP- South dt. 20-25 November 2020 in connection with your Letter No.
BEIPUE-ConcreteStudies/2020/02 and amendment letter dt. 23.11.2020.

Dear Sir,

With refer to our email communication mentioned above, we have sent you the draft
interim report on “Translocation of corals at Haji Ali and Worli area under Mumbai
Coastal Road Project (South)”. Based on your email communication di. 25.11.2020
there are no clarfications required on the report, so we are hereby submitting the final
interim report for your consideration and do the needful.

. Thanking you

(Dr. Sabyasachi Sautya)

Forwarded for necessary action

DOr. C. Mohandass E

-5 "'r“t\i-}h

(Scientist-in-Charge)

HEAD OFFICE: Dona Pauls, Goa - 403 004, INDLA. Tal (EPEX): 81-832-2450450
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Interim Report
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TRANSLOCATION OF CORALS AT HAJ ALI AND WORLI AREA TO AVOID
THEIR LOSS DUE TO CONSTRUCTION OF MUMBAI COASTAL ROAD
PROJECT (SOUTH)

Sponsored By

Building Environment (India} Private Limited
C.B.D Belapur, Mavi Mumbai
Maharashira 400614

NOVEMBER 2020
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Interim report on Coral ranskacation MCAP (South)

1. Background
MCGM has proposed a Coastal Road from Worli end of Bandra Worli Sealink 1o Princess

flyover as a part of larger Coastal Road from Versova to Princess Flvover. The project work
started after getting CRZ clearance in 2017, However. the marime biodiversity management
plan was to be prepared for the project activity areas. Accordingly, MCGM engaged CSIR-
NI, an expert organisation on the subject. A rapid marine biodiversity survey was conducted
in the project area and the surrcunding area up to 10 km radius. The study concluded with coral
mapping survey including the number and locations of coral colomes potentially affected by
the reclamation part of the project, the data also includes species. size, and feasibility of coral
colony translocation. This coral translocation plan is to report the findings from the coral
mapping survey and proposed franslecation works. Building Environment {India) Privace
Limited (BEIPL) is engaged a5 a consultant by MCGM through their contractors for various
issies related to the animmmm for the Mumbai Coastal Road Project (MCRP- South).
Considering the best practices i the industry, BEIPL planned to conduct a pilot study for
protection and enhancement of biodiversity for the area closer to the MCREP- South), In this
context, BEIPL contracted CSIR-NIO (WO NO. BEIPL/E-ConcreteStudies2020002) 1o
conduoct the study ns m:nl.,"mn:d above.

As per the scope of the project CSIR-NIC (WO N0, BEIPL/'E-ConcreteSiudies 2020002 ) has
prepared a plan for the transiocation of corals and have submitted o MCGM through BEIPL
fiar the exacution of this plan. MOGM has applied for the permission of atorementioned work
to Oifice of Principal Chief Conservator of Forest. Maharashira State (letter Mo, ChE/I559 di.
24/09/2020, application in prescribed format Form No-l, dt. 09/10/2020). Based on this
application the permission from PCCF (HOFF), Maharashira State has given on ‘Permit io
Hunt for Special Purpose” to translocate the coral (Scleractinians} species from Worli and Haji
Ali [Ref No, Desk-22(8)'WL/Research/CR-2920-21W1605/20-21 dt.29/10/2020] as there is
no legal provision for the coral translocation work.

1, Dbjectives
* The objectives of the survey are to record the species, number, locations, size and
translocation feasibility of coral colonies within the area of the reclamation and in its

wicimity,
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Interim repart on Coral translocation MCREP (South)

s |dentification of potential recipient sites on the nearby coastline to facilitate o
translocation programome, and 1o formulate action plan at recommended translocation

sebe, the translocation method, and a monitoring plan

3. Baseline Corals distribution {donor sibe)
Based on the previeus report submitied to MCGM in September 2019 and o further rapid short
report on field visit organised on 22% June 2020 (report submined to BEIPL di. 22.06.2020),
the donor and recipient sites of corals which were found for translocation are shown in the Map
. Total three species of Scleractinia coral, Le., Oulongio sp., Rhizangiidae (unidentified

species) and Psendosiderastrea favami (Fig, 1)

Psewdostderastren tayarmi

Figure 1. Three varieties of coral have been found in the study arca are considered for

transloscarion
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Interim report on Coral translecation MCRP [South)

Date of translocation: The coral translocation is being carried out during 12 — 17 November

2020 Oxctober as the tide was most appropriate for the translocation activity,

Al rights raserved [CSiR-NID] Page | 3of 12



Interim report on Coral translocation MCRP (South)

METHODLOGY

Coral translocation has been established as an appropriate restoration technigque particularl
where coral habitat overlaps with the development footprint, and there are no altemative sites
as far as the project is concerned. In the proposed project area. there are few locations recorded
with coral colonies which were translocated to the previously decided area after examining the
teasibility, Recipient site selection was made based several parameters viz; proximity of site 1o
the donor site, adeguate presence of the area devoid of coral cover and favourable substrate
conducive for anachment of corals and environmental perameters. Tide ranged between 0m to
0.2 m depth during low tide time at Worli area (subject 1o tidal variations throughout the vear)
while the depth at Haji Ali site for Preudosiderasirea tavami colonies varied between 0.2 - 0.4
m {at tide pooks during low tide). The overall procedure of the work is shown in the schemetic

diagram below.

Utmge 1

B | inam gl
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Dhanor SHis Recipient Site

Seage 4 Mool Eoring of
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Tl | W i
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ziohat I Lrarmpart
Raattace - TeEEing

Schematic diagram shows the overall procedure engaged for the present study,
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Interim repon on Coral trandlocation MCRP {South)

Translocation methods

Warli

At the donor site, coral colonies were carefully assessed for detachment with s exiting hard
substratum (rock). The substratum of the coral colonies was cut by using AG?T angle grinder
with diamond ¢utter blade, chisel and hammer without any disturbing the coral colony (Fig. 2).
After this detachment of substratum, the intact coral colonies were Kept submerged in the crates
filled with seawater and were immediately carried them to the nearby recipient site. All the
intact colonies were fixed on the rocky bed by using rapid setting cement at a similar tide level
of the low tidal zone. Proper care has been taken to ensure that no particle of cement settled or

touched the coral polyps. The distance about 130 m of recipient site was kept from the project

Activity arcn.

Cartting of substratum without any disturbing of ool Flaced coral alang wish ity jubstratium and Fasd with
B thie Somce we Flgnd iEElng campid 8 the isticie sie

Figure 2, Coral translocation method used at Worli

Haji Ali

Live corals were removed with the semled rocks/substratum from the project activity site. The
attached eolonies are grown as single or more on rockaboulders which were tagged by acrvlic
rectangle sheets with an embossed number and fixed them by using super glue adhesive for
documentation and further monitoring (Fig. 35 All removed corals were transported to the
recipient site at an intertidal region of Mavy Nagar, Colaba, Mumbai through o tempo with
proper caring and monitoring, The corals were ensured to remain entirely submerged during
their short journey to the selected recipient sites. 1t may be noted that the survival success of
corals at the recipient site depends on many factors. and the percent success rate can vary

significantly. Most important criteria are the resilience of species and their acclimatisation at

All nghts regerved [CSIR-KG Page | 5 af 12



Interim report on Cora translocation MCRP (South)

the recipient site. Reattachment or securing the subsiratum s a crucial process, wherein

boulders with colonies were secured by cementing. The rocks/oulders represented with coral

colonies were tagged and acquired GPS data for documenting and monitoring purposes.

il b ol ot g with B it e
ik s FUTINGET) 8 B i aE

laparn of cocals - ol ser i) be ahpe ] do Tag wett Vi gmrirg of Coalk bspi
i oe] rurn s wnd Fiemd T by 5 mag WIRET ighet Srhe U T ] | Pl = ] e T7 ot

b aETe HAe peal

Lol e ]

CORAL TRANSLOCATION PROCESS

e —
- " S

Crmais irermiocaivd snd pla ek irmiche FLaCir oF LS. dhong Wits Sshed ek tiudssiarum WA P R D e
s i Tk gl s e rerizhere e i e T bran ol ioh
e revaldi

Figure 3. Flow diagram shows the full process invelved in coral colonies translocation during

the present study,
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Interim report on Coral ranslocation MCRP [South)

Com putation methods:

Each rock/substratum which contains coral colonies were photographed along with the tag and
scabe, The aftached colomes are grown as single or more in numbers on 6 rock/substratum.,
which was considered for compatation (Fig 4.). The live coral colonics were considered for
computation onfy. The computation method for aren covernge was performed by using the
software Imagel. There were also bleached colonies present within the same substratum, but

not included them in the colony area computation.

{8

Bt el e

Figure 4. Example of computation method used for area coverage [{A)and (B)] of coral
colonies during the present study. (C) Live coral colonies were considered for area coverage
computation only while bleached colonies are not included in the present study.

o —— L B T8 Page | 7ol 12




Interim report on Cora translocation MCRP {Sauth)

4. EXECUTION OF WORK

Environmental parameter did not show moch variations between the donor {Worli and Haji
Ali} and recipient sites ( Worli and Navy Nagar) ( Table 1), The wave action was higher at Worli
area than Haji Ali, which s due to morphological differences in the intertidal region in bath
the region. The tide pool of Haji Ali is located at upper mid to high tidal zone with a depth
range of about 0.2 to (0.4 m during low tide condition, The tide pool was found 1o be high
suspended solids (35), dissolved oxvgen (DO and Phenol [ Table 2). The recipient site Mavy
Magar tidal pools were recorded comparatively less S5 than Haji AL, Further other parameters
showed about similar pattern between donor and recipient sites,

Worli:

Total |& nos of colonies of Rhizangiidae (unidentified species) and five nos Oulaneia sp have
been found at the project activity arca and translocated at low tide region about [ 10 m distance
from the proposed project activity area. The arca coverage of the fotal translocated coral
colonies was about 2347139 em?® (0.2347 m*) where minimum area coverage was about 7.561
em™ and the maximum wias sbout 44432 em®. The current study area coverage was little
smaller than the previous report {sampling in March 2019) which could be loss of few solitary
corals from the colonies due to several factors such as wave action and exposure, changes in
beach morphology over the period and other environmental parameters.

Haji Ali:

Total abowt 329 numbers of colonies of the coral Psendasiderasirea tovami were found at
donor site Haji Ali, and afl of them were translecated to the recipient site at Navy Nagar,
Colaba. The highest number of colonies was ten on a single substratum. These colonies were
located about 194 nos of rocks/substratum. There were vaniations of area coverage (00000475
i 33.099 em’) in coral colonies at this aren. The majority of area coverage vccupied by the of
small colonies (<5 cm”) at this area. About 68% of colonies were <5 cm” of area coverage on
its substratum whibe 22, 5%, 6. 7%, 1.6% and 1.2%% were represented by the area range of 5-10
em-, 11-15 em’, 16-20 em” and 21-33 em” respectively {Fig, 3).

All rights raserved [CSIR-MID Page | Bof 12



Interim repart on Coral transhocation MCRP (South)
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Figure 3, Area coverage (%) range of coral (5 favami) colonies on the rock/substratum translocated
from Haji Al to Mavy Nagar,

The area coverage of the total translocated coral colonies was sbout 1514.758 cm” (~ 0.15 m°L
The area of translocated coral colonies was increased {~0.04 m”) during the present work with
compare to the permission given for 0.11 m* by the office of POCF, Maharashtra State
(mentioned in the background section). As the baseline study was carried out during March
2019, whicch 15 almast 20 months backs could kead many differences like in visibility related to
suspended solid, seasonal changes and its related environmental changes, The Beaching event
also should be considered while we considered for area computation. As it was ensured that all
colonies were translocated for conservation purpose, the differences of the area berween
permitted and translocated (0104 m*) may be considered,
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Interim regort on Coral transbocation MCRP (South)

A MONITORING PLAN

It s planned for monitoring the comls afier translocations at recipient sites. The monthly
monitaring will be carried out up to the next one yenr. The monitoring will be carmed owt
during the lowest tidal cycle of each maonth,

The parameters are described below for the monitoring plan.

Physico-clremical parcmerers:

Temperaure, pH. Suspended solids, DO, BOD, TDS, Salinity, PHe, Phosphates, Mitrates,
Mitrite, Ammonical Nitrogen, Sulphates, Chlarides

Biological porameters:

Muonitoring the growth of translocated comals and new recruits along with other flora and fauna
study will be carried cut based on parameters such as benthic faunal population structure [meso,
macro) and group diversity. megafaunal diversity, assessment of algae if any. These parameters
will be momitorad within the vicinity of ranslocated coruls.

All mghie reseived [TSER-MIC Page | 10 of
12



Interim repart on Coral translocation MCRP [South]

Map 1. The map showing the donor and recipient sites of translocated corals during the

present study conducied in November 20210,
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Table 1. Envirenmental data collected st donor and reciplent site during the presest stedy
- Novembser 2020
Place Name pH Salinity Chiloride 58 DO {mglL) | BOD{ mg'L)
okg) (mgl)
Worli B.i7 34.01 18.82 20,48 289 0.7l
(Donor site)
Warli B.11 3426 18.97 39.88 3.06 072
{ Recipient
sife )
Haji Ali B.11 34,96 19.35 41.81 8.76 0.99
(Donor site)
Mavi nagar B.17 33.21 18.38 13.44 4.06 0.98
{Tide Pool 1)
Moy ngar B.19 1507 1941 2833 264 0.77
{Tide Pool 2}
Place Mame MO NOy MH.* POt Phenol
mal/L {pmoll) | {pmald) i
Waeli |92 11.06 218 4.14 L:EI;
[ Deomior site)
Waeli .53 1367 348 4,79 HM.5
(Recips
site}
Haji Al .55 BT 1 .6% 128 1781
{ Donor site)
i nagar 0,64 12.33 1.43 1,77 196.8
{Tide Pool 1)
Ml nagar 0.35 9.73 1.7 2.30 138.7
i Tide Pool 1)
3. i
or S wm:hn Saulya
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buildingenvironment (India) Pvt. Ltd.

Daae; 01, 12.2020
To,

I. Larsen & Toubro Limited = Packape L
Mumnbai Constal Road Project

Amarsons Gurden, Bhulnbhas Dezai Road
Breach Candy, Cumhalla Hills

Muimibal — 3 026

1. HCC - HIMC Joing Venture - Package L1
Wiorli Sea Face, Opp. Waorli Dhary,

Khan Abdul Gaffar Khan Road

Worli, Mumba: 400 018

Subject: Coral transiocation at Haji A5l and Worli for Mumbal Coastul Road Project.

As per the permit received from Chiel Wildlife Warden for translacation of corals ot Haji Ali and Worls,
the translocation was earried out between 125 10 17" November 2020, The activity was carried out by
CSIR — NIO under my supervision. The project was also monitored by Mr. Harshal Karve, Marine
Biobogist from Mangrove foundation and Mr. Suresh Varak, Range Forest Officer, Mangrove Cell

The said translocation work was also serutinized by D.R.Patil, District Forest Officer and Mr. Magdum,
Assistant Conservator of Forest. Representatives from MOGM, GC. PMC and DBC were alse present,

Az per my knpwledze, the work kas been completed and no additional corals were observed at sie {Haji
Al and Worli) alter the trinslocation process was completed. The interim report from NIO |5 anached
with this letier.

Mr. Vivek Kulkasmi
CED,

Building Emvironment (India) Pvt. Lid.

Drkshann Binlding, 300, 3ih Froar . Flal Moo 2 Secear - 11, Neur Raagsd Bhavam, C30.0 Belapior, Mavi Musiba) - 400614




Avneeur 1T

MUNICIPAL CORPORATION OF GREATER MUMBAI
No. Ch. E/247| [Coastal Road Project Dtd. sa) 11}15“‘25

i Office of
W T W T, S g Chief Engineer {Coastal Road)
wer. |SGE Woarli Eng. Hub Building,
fts- 2/ o) 202 3rd Floor, Dr. E Moses Road,

P T | T
e A Waorli Naka, Mumbal 400 D18

Email: che.coastalroad@megm.gov.in
To,

The Additional Principal Chief Conservator of Forests (Mangrove Cell) Mumbai
Room MNo. 302, 3rd Floor,

Wekfield House,
Mear Britannia Restaurant,
Ballard Estate Mumbai 400 001

Sub: Permission under section -12{bb} of WLPA, 1972 for Translocation of
Corals at Haji Ali and Worli area to avoid their loss due to canstruction of
MCRF {South)
Ref:  Desk-22(8)/WL/Resaarch/CR-29{20-21)/1605,/20-21 dated 29.10.2020
Sir,

’

In respect of above referred permit issued by Principal Chief Conservator of Forest
(Wildlife) and Chief wildlife Warden, Maharashtra state, It s to state that the translocation of
Corals have been executed by the experts from National Institute of Oceanography (NIQ) in the
presence of representatives of Additional Principal Chief Conservator of Forests (Mangrove Cell)
Mumbai during 12.11.2020 to 17.11.2020. The report in this respect prepared by MNIO is
submitted herewith. The copy of forwarding letter of NIO is also enclosed alongwith report. The
original permit referred above in reference is also enclosed herewith please.

Thanking you for the co-operation.

Yours faithfully, / o
L
2
M
(vijay Mighat)

Chief Engineer [Coastal Road) | ¢

arc:

1. Report on translocation of Corals
2. Cuiginal Permit & refereed above
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o
g Office of the Principal Chief Conservator of Forests (HOFF), Maharashtra State £§'
== T wAw, T T, Rl A, AT e 0 6 v Bhavan Ramgi Rosd. Givil Lines. Nagour 4400011
THTT HET 59 HYAE (SOAIH), WEIOE IR Brincipsl Chief Conservator of Forests {Wildlife), Maharashtra State
pecfwingp@mahaforest govin; 1S Phone 0712-2549563: 99 Fax: 071 2-2653018; SUATEE: www.mahaforest govn

Subt- Seeking permission under Section-12(bb) of WLPA, 1972
for Translocation of Corals at Haji Al and Worli area to
avoid thelr loss due to construction of Mumbal Coastal

Roed Project (South)-Reg.
Mo: Desk-22(8) /WL/Research /CR-29 (20-21)/ 1605,20-21
Nagpur dated: 29" October, 2020
To,
Shri Vijay Nighot,

Chief Engineer, Mumbai Coastal Road Project {MCRP),
Municipal Corporation of Greater Mumbal,

3" Floor, Engineering Hub Bullding,

Dr. E. Moses Road, Worll Naka, Mumbal-400 018,

Rizf:- 1 The Chief Engineer, Coastal Road Project, Worli, Mumbal latter Mo. Ch.E/1559 dated 24/09/2020
application in prescrived format Farm No.-, dated 09™ Oct., 2020.

2 The Deputy Inspector General of Forests |Wildlife) MoEFRCC, Gol, Wildiife Division letter F.Na, 1-
53/2020 WL dated 28™ Detober, 2020,

With reference to your application dated 05% Oct., 2020 referred above, pleass find endosed
herewith a "Permit to Munt for Specal Purpose’. This permit is for scientific management praject
invilves capture/hunting, Collection and Translocation of Corals species Order: \Scleractinions) from
the erea under alignment and outside alignment area i.e. 0,251 So.m. in Worll area & 0,11 Sq.m. in Haji
Ali area to suitable nearby sites to avoid their loss due to construction of Mumbai Coastal Road Project,
Maharashira.

The capture,/hunting Corals species should be done In a manner causing least disturbance and
should be released in their natural habitat after collection,

The endosed permit « valid for period from 29™ October 2020 to 31° Docember, 2020 and
does not allow any activity in any protected area (National park, Wildlife Sanctuary or Conservation
area). Kindly ensure that the conditions stated In the permits are strictly adhered to by every person
associated with this project, Please acknowdedge receipt of the permit.

Encli- As above
(M.K. Rag) 24 lie) e
Principal Chief Conservator of Forests (Wildiife)
and
Chief Wildlife Warden
Maharashira State
Copy Submitted,/Forwarded to :-

1. The Principal Secretary (Forests) Revenue & Forest Department, Mantralaya, Mumbai-32

2. The Deputy Inspactor General of Forests [Wildlife) Gat, MoEF&CC, Wildlife Division, 6™ Floor, Indira
Paryavaran Bhawan, Jor Bagh Road, New Delhl 110 003.

3. The Additional Principal Chief Conservator of Forests [Mangrove Call} Mumbai.

4. The Director, Wildiife Institute of india, Dehradun,

How Foldes POFMISSHON 1o capiue and radio-collar 2 Tigers Linred Karhands snd Pandharkawads Forest Divisionm
i/8
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TETT H&T T9 8% (99 97 WW), HLTUE U997 g1 9t
Office of the Principal Chief Conservator of Forests (HOFF), Maharashtra State %
T w9, Rl T, e AT, AT W e o8 vin Bhavan Ramgin Road, Cha Lines, Nagour 440001

PERMIT TO HUNT FOR SPECIAL PURPOSE

FORM - 11
[See Rule 96)]

(Not Transferabie)

Permit No. 5PP-55/2020 dated 29" October, 2020 (See letter No. D-22(8]/WL/Research fCR-29/
(20-21)/1605 /20-21 dated 297 October, 2020)

Subject to the provisions of the Wildlife (Protection] Act, 1972 and the Maharashtra Wildlife
{Pratection) Rules, 2014 thiz permit is hereby granted to; -

1

Hami of the permit kolder :

MWame of contact person In case

of Institution/Organization :

Shiri Vijay Mighot,
Chief Engineer,
Mumbai Coastal Road Project (MCRP)

Shri Vijay Nighot,
Chief Engineer,
Mumbai Coastal Road Project [MCRP).

Pestal Address :Taluka and Municipal Corporation of Greater Mumbal,
District, Pin code 3" Floor, Engineering Hub Building,
Dr. E. Moses Aoad, Worll Naka,
Mumbai-400 018
For perled from : _29/10/2020 to 31/13/2020 (not exceeding one year) to hunt/collect the wild animals

given in the tabde for the following spedial purpese.

(b} Scientific Management :

Under the scientific management project invalving Collection and

Translocation of Corals species Order: (Scleractinions) from the area under alignment snd outside
afignment area i.e. 0.251 Sg.m. in Woell area & 0.11 5g.m. in Hall All area to sultable nearby sites to
avoid their loss due to construction ef Mumbal Coastal Road Project, Maharashtra. The details are as

fodlows:
St. | Common | Sclentific | Schedule | Numberand | Location | Forest | Forest | Mumberio be
Mo | nameo! | nameol | of the s [include Range Divition | roleased in
SRECiEy specips Bt young ones) natirel habitag
1 2 3 4 5 | & 7 B )
1. | SBclerocti | Order- sch.-l Eighteen Haji ali & | A5 par As per 4l 1E Colonies
nians Scleracy) | Par IV-A colonies Wardli column | column | shall ba
{0251 Squm | Mumbal | Me.b MNo.B transhocated to
Corls Anans spread in Warli | in the nearhy
area B 0.13 Maharas suitable sktes of
Coastal area.

H\'I

35 Seapslocation | Orgary

s NAGPUR L

4%




6. The wild animals will be released back in natural habitat an the same day of its hunting,

7. The permit holder has paid fee of Rs. B857/- (Rupees Eight Thousand Eight Hundred Fifty Seven only)
vide DD No. 113321 Axis Bank, Nagpur Branch, dated 12/ 10/2020.

B. The conditions under which this permit is issued are as under -

1,

The permit helder shall submit a report of his coliection as may be required by the Chief
Wildiife Warden or authorized officer, and send a copy of such report to the Additional Principal
Chief Conservator of Farests (Mangrove Cell] Mumbal |Authorised OFicer) of the area where
hunting has taken place.

The permit holder shali produce the entire evidence made by him for inspection, whenever
required by the Chief Wildiife Warden or any other officer authorized by him for the purpose.
The permit holder shall not use any wild animal under this permit for any commerdial purpose,
Further, the permit halder shall not export his collection ouwlside the State of Maharashtra,
without the prior written permission fram the Chisf Wildlife Warden or any officer authorized
by him En this behalf,

The permit holder shall submit repart of hunting under this permit to the Authorized Officsr,
The repart shall indude details of inventory ‘along with specles {including scientific name),
number and sex of wild animals hunted, juevenile specimens hunted, location of hunting and
number of wild animals released back to its natural habitat as well as detais of any wild animal
inadvertently hunted by him during the period.

The permit holder shall surrender this permit to the Authorized Officer izsuing this permit
within 15 days of its expiry or before leaving the area ghven in the Permit, whichever is earfier,
along with the final reports containing the details 3s required in the guarterly report,

Mo person other than the permit holder or his assistants engaged by the permit holdes can use
of this permit. The permit hobder shall communicate names of his assistants at least three days
In advance to the Authorized Officer, whose direction on dissodiating any individual from use of
this permit shall be binding. The permit holder is prohibited fram subletting, outsoureing or
transferring this permit in any manner. This permit i not transferable by inheritance or any
other means of similar nature.

7. The permit holder shall abide by additional conditions, i any appended to this permit, as

ceermed fit by the Chief Wildlife Warden or Authorized Dificer while issuing this permit,
aee annexure-| of this permit for additional conditions.

The Government of India, Ministry of Environment, Ferest and Climate Change has Eiven due

approval vide letter F.No.1-53/2020 Wi dat r, 2020,

Enclosure :- Annexure-| r.__*-'i"_

Place - Nagpur fie |

Crated :

+ N

fifs W ok
- 29" October, 2020 = ‘—"‘"!%rﬁ—-—'l

15 R | Rao) 11720

\é K Principal Chief Conservator of Forests (Wildlife]

?:"Z-k'q_ 5 cy ’ and
DT < as . Chigfwildlife Warden
e -8 — Maharashtra State

Niw Folder : Permit Mo, SPP/S5-2030 Coraly Transbocation : Crder-Scleractinial | ET)
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g Office of the Principal Chief Conservator of Ferests (HOFF), Maharashira State
== = wam, wmwind dre, Rifie A, anmge ¥¥e0 9% vanBhavan Ramgin Road, Chil Lines, Nagour 440001

ANNEXURE-I TO PERMIT TO HUNT FOR SPECIAL PURFOSE

Permit No. SPP-55/2020 dated 29" October, 2020 {See letier Na. D-22(8) Research WL/CR-29420-21)
(1605 /dated 29" October, 20:20)

Permit to hunt'collection  and transiocation purpose under the scientific management project
invalving Collection and Transtocation of Corals species Order: {Scigractinians) from the area
under alignment and outside alignment area e, 0.251 Sq.m. in Worli area & 0.11 Sq.m. in Haji
Ali area to suitable nearby sites to avoid their toss due 1o construction of Mumbal Coastal Road
Praject, Maharashira. Corals

Additional conditions with reference to item no. & {7} of the permit are as follows:

1. The Chief Engineer, Mumbal Coastal Road Project (MCRP) to strictly follow the directions of
Hon'ble Supreme Court In respect of SLP No. 17471174 76/2019.

4. The Chief Engineer, Mumbai Coastal Road Project (MCRP}, Municipal Corporation of Greater
Mumbal, to carry out collection and translocation in the presence of the Additional Principal
Chief Comservator of Forests (Mangrove Cell) Mumbai, or his representative of Forest
Department and also in the presance of an expert from Wildlife Institute of india, Dehradun or
National Institute of Oceancgraphy (NIG),

3. The Chlef Engineer, Mumbai Coastal Road Project (MCRP), Municipal Corporation of Greater
Mumbai shall ensure adequate protection to the coral species during the entire process and aiso
to monitor at the translocated site with respect ta survival and Erowth

4. Nodamage to be caused to other wildlife and utrmost care shall be exercised during the process,

5. The completion report should be thared with both, the central Eovernment and the State
Government.

€. In case of any mis-happening during the pracess, that endangers or may endanger the safety of
the corals, the central government or the Chief Wildlife Warden, Maharashtra State My
review/revoke the permission given.

The permit holder shall prompt ation generated by activities carried out under

this permit. i -
Magpur 5 8
Dated - 29 October, 2020 “"—Q'\‘LJ—__ _ —hﬂ—i_giﬁl i
| et L ' (MLK. Rao)
W Principal Chief Conservaior of Forests (Wildlife)
"\?_'.l*"h- and
'f,_\‘, e I Chief Wildlife Warden
~ _;‘-r. : Maharashtra State

New Folder = Permit Mo, 5PP/S5-2030 Corali Translocation : Ordier-Scleractmia) CF




Annasene v

MUNICIPAL CORPORATION OF GREATER MUMBAI
No. Ch, E/2 750 /Coastal Road Project Ditd. |7 | 1242028
Dffice of Chief Engineer [Coastal Road)

W W= 557 = P = Worli Eng. Hub Building,
ikl & o R % T Ty 3rd Fioor, Dr. E Moses Road,
B 18] leeze Worli Naka, Mumbai 400 D18,
¥R Em T W Emeail: che.coastalroad @ mcgm, gov.in
To,

The Additional Principal Chief Conservator of Forests [ Mangrove Cell) Mumbai
Room Mo, 302, 3rd Floor,

Waekfield House,

Mear Britannia Restaurant,

Baltard Estate Mumbai 400 001

Sub:  Permission under section -12(bb) of WLPA, 1972 for Translocation of Corals at
Haji Ali-and Worli area to avoid their loss due to construction of MCRP

(South]
. Completion of Coral Translocation Weork ot Haji Ali and Worll that was
getting offected by the proposed Cogstal Road activities

Ref:. 1.Permit Mo. SPP-55/2020 dated 29th October 2020
Desk-22{8)/WL/Research/CR-29(20-21)/1605/20-21 dated 29,10.2020
2. Ch.Ef2471/Coastal Road Project dated 02.12.2020
3. Ch.E/2565/Coastal Road Project dated 09.12.2020

Dear Sir,

With reference to above subject and in continuation with the report submitted u/no,
Ch.Ef2565/Coastal Road Project dated 09.12.2020, as discussed on 17.12.2020; the details
in this regard are as given below,

The work of coral translocation has been successfully completed by MCGM on
17.11.2020 through the CSIB-NID agency and in the presence of authorlzed officers of
. Mangrove cefll, Mo damage was found cause to other wildiife during translocation process,
The photographic evidence is maintained and can be made available whenever required for

inspection of the Chief Wildlife Warden or any authorized officer. MCGM has followed the
directions given by Hon'ble Supreme Court.

Thanking you far the co-operation.
Yours l‘aiulﬂulby.

(WVijay Mighot)
Chief Engineer {Coastal Road) !Eﬂ.r"'
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MUNICIPAL CORPORATION OF GREATER MUMBAI
No.Ch. E./ 2.5€S JCoastal Road Project Did. 09 /122628

Dffice of Chief Engineer {Coastal Road)

N G R TR, S N, 0 W worll Erg, Hub Bullding,

s 16 ird Floor, Dr. E Moses Road,

. § / /2 ) 2elsa Worll Naka, Mumbai 400 018,

o o R Email: che.coastalroad@mcgm,gov.in

G
\{he Additional Principal Chiel Conservator of Forests (Mangrove Cell) Mumbai
Room Mo. 302, 3rd Floor,
Wekfield House,
Mear Britannia Restaurant,
Ballard Estate Mumbai 400 001

Sub:  Permission under section -12{bh) of WLPA,1972 for Translocation of
. Corals at Haji Ali and Worli area to avoid thair loss due to construction
of MCRP (South)

Compietion of Coral Tronslocotion Work ot Haji Ali and Worli that
was getting offected by the proposed Coastal Rood octivities

Ref:  1.Permit No. SPP-55/2020 dated 29th October 2020
Desk-22(8)/WL/Research/CR-23{20-21)/1605/20-21 dated 29.10,2020
2. ch.E/2471/Coastal Road Project dated 02,12 2020

As roported vide this office referred letter dated 02.12.2020, the translocation of
Corals have been executed by the experts from National Institute of Oceanography [NID] in
the presence of representatives of Additional Principal Chief Conservator of Forests
{Mangrove Cell) Mumbai during 12.11.2020 to 17.11.2020. The work of translocation of
Corals is completed by 17.11.2020, Since the wok has been completed under the presence
of APCCF, Mumbai staff and the report of NIQ was submitted alongwith original permit

.. there was no other specific report o be submitted. However, as required the condition wise
compliance is submitted as under:

2
%" Dear Sir,
2

Condition | Conditions Compliance
No.
81} The permit holder shall submit a report of | A report prepared by NIO has
his collection as may be required by the | been submitted vide letter u/no.
Chief Wildlife Warden or authorized | Ch.E/2471/Coastal Road Project
officer, and send a copy of such report to | dated 02,12.2020.
the additional Principat Chief Conservator
of Forest (Mangrove Cell] Mumbai
{Authorised Officer) of the area where
hunting has taken place.
B(2) The permit holder shall produce the entire | The work has been executed in

P-F0




| evidence made by him for inspection,
whenewver reguired by the Chief Wildlife
Warden or any other afficer authorised by
him for the purpose.

presence of representatives of
APCCF, Mumbai. Whenever
required by the Chief Wildlife
Warden or any other authorised
officer, photographic evidence will |
be produced., Few photographs
are attached herewith.

E{3)

The permit holder shall not wse any wild
animal wunder this permit Jfor any
commercial purpose. Further, the permit
holder shall not export his collection
outside the State of Maharashtra, without
the prior written permission from the Chief
|u..liidlire Warden Or any officer authorized
by him in this behalf.

Eumpl-l;d |

B (4)

The permit holder shall submit report of
hunting under this permit to the
Authorized Officer The repart shall include
details of Inventory along with species
including scientific name, number and sex
aof wild animals hunted, juvenile specimens
hunted, location of hunting and number of
wild animals released back to it natural
habitat as well os details of any wild animal
Inadvertently hunted by him during the
period.

The report of NIDO haz been

submitted vide letter w/no.
Ch.E/2471/Coastal Road Project | [
dated 02,12.2020,

B{S}

The permit holder shall surrender this
permit to the Authorized Officer issuing
Ahis permit within 15 day of Its expiry or
befare leaving the area glven In the Permit,
whichever is earlier, along with the final
reports containing the details as required
in the guarterly report.

The permit is already returned to |
the APCCF, Mangrove Cell vide |

letter wufno. Ch.Ef2471/Coastal |
Road Project dated 02.12.2020.

Mo person other than the permit holder or
in Assistants engaged by the permit holder
con use of this permit,; The permit holder
shall communicate names of his assistants
at least three days in advance to the
Authorized Officer, whose direction on
dissaciating any individual from use of this
permit will ba binding. The permit holder it
prohibited from subletting, outsourcing or
transferring this permit In any manner.
This permit is not transferable by
inheritance Or any other means for similar
nature

B(7]

Complied. -. .

The permit holder shall abide by additional

Done as undear:




| conditlons If any appended to this permit,
as deemed fit by the Ciller Wildlife Warden
or Authorised Officer while issulng this
permit. See annenure-| of this permit for
| additional conditions,

Additional Conditions as mentioned in 8(7)

1

The Chief Engineer, Mumbai Coastal Road
Project (MCRP) to strictly follow the
directions of Honourable Supreme Court in
respect of SLP No. 17471-17476/2019.

Fallowed.

The Chief Engineer, Mumbai Coastal Road
Project (MCRP), Municipal Corporation of
Greater Mumbai, ta Carry Out collection &
Translocation in the presence of the
Additional Principal Chief Conservator of
Forests (Mangrove Cell) Mumbal, or his
representative of Forest Department and
also in the presence of an expert from
Wildlife Institute of India, Dehradun or

Complied.

. Mational Institute of Oceanagraphy

The Chief Engineer, Mumbai Coastal Road
Project (MCRP), Municipal Corporation of
Greater Mumbai shall ensure adequate
protection to the coral species during the
entire process and also to monitor at the
translocated site with respect to survival
and grawth,

Complied through consultants and
MIO in presence of representatives
of APCCF, Mangrove Cell,
Mumbai.

Mo damage to be caused to other wildlife
and utmost care shall be exercised during
the process.

MIO in presence of representatives
of APCCF, Mangrove Cell,
Mumbal,

Complied through consultants and

The completion report should be shared
with both, the central government and the
State Government.

Noted. The copy of report vide
letter no. Ch.Ef2471/Coastal Road
Project dated 02.12.2020 is
forwarded (o
1. The Deputy Inspector
General of Forests
(Wildlife) Gov, MoEF&CC,
Wildlife Division, and

2. Principal Chief Conservator
of Forests (Wikdlife) and
Chief ‘Wildlife ‘Warden
hMaharashtra State

in case of any mis-happening during the

process, that endangers or may endanger
the safety of the corals, the central

Mated, The work has been
executed by designated agencies

in presence of representatives of

TO




| government or the Chief Wildlife Warden, | APCCF, Mangrove Cell, Mumbal,
Maharashtra State may review/revoke the
| permission given.

Thanking you for the co-operation.
Yours fam'lfulil,.',
ot | A
{Wijay Nighot)
Chief Engineer (Coastal Road) || =

AT




MUNICIPAL CORPORATION OF GREATER MUMBAI
Mo, Ch EJ 34T jCoastal Road Project Did. 824122627

Office of

Chief Engineer {Coastal Road)

Worli Eng. Hub Building,

3rd Floor, Dr, E Moses Road,

Worli Naka, Mumbai 400 018.
Email: che.coastalroad @megm,gov.in

To,
The Additional Principal Chief Conservator of Forests (Mangrove Cell) Mumbai

Room No. 302, 3rd Floor,
Wekfield House,

Near Britannia Restaurant,
Ballard Estate Mumbai 400 001

Sub: Permission under section -12{bb) of WLPA,1972 for Translocation of
Corals at Haji Ali and Worli area to aveid their loss due to construction of
MCRP (South]

Ref: Desk-22{8)/WL/Research/CR-29(20-21)/1605/20-21 dated 29.10.2020

Lir,

In respect of above referred permit issued by Principal Chief Conservator of Forest
{Wildlife) and Chief Wildlife Warden, Maharashtra state, it is to state that the translocation of
Corals have been executed by the experts from National Institute of Oceanography (NIO) in the
presence of representatives of Additional Principal Chief Conservator of Forests (Mangrove Cell)
Mumbal during 12.11.2020 to 17.11.2020. The report in this respect prepared by NIO is
submitted herewith. The copy af forwarding letter of NIO s also enclosed alongwith report. The
original permit referred above in reference is also enclosed herewith please.

Thanking you for the co-operation.

Yours faithfully,

@

(Vijay Nighat )

Chief Engineer (Coastal Road) ="

ALCC:
1. Report on transbocation of Corals

2. Original Permit as refereed above
Yoapfe

% : E;E{um} " PT.0
U |y Lrpe

e




CC

Civisional Forest Officer,

Mumbai Mangrove Conservation Lnit

68-B Kampar Nagar, Near Titaknagar Statian,
Kurla (E) -400024

For information and doing further needful in the matter please, @W

(Vijay Nighat )
Chief Engineer {Coastal Road) «\ =
ACC:  Report on translocation of Corals JLL/

CC
The Deputy Inspector General of Farests (Wildiife) Got,
MeEFECC, Wikdlife Division,
6 " Floor, Indira Paryavaran Bhawan,
lor Bagh Road, New Delhi 110 003 .
For information please. i
AN
©
(Vijay Nighot)

Chief Engineer (Coastal Road) J\e
AL Repart on translocation of Corals du_,

cc
Principal Chief Conservator of Forests (Wildlife] and

Chief Wildlife Warden Maharashtra State
Van Bhavan, Ramgiri Road, Civil Lines, Nagpur 440001

For information please. WLW
o
(Vijay Nighot )
q ! Chief Engineer (Coastal nmd}m’w.

ACC: Report on translocation of Cosals

CC to

1. DMC (SE)
2. AMC (ES)

Madam, 3 ﬂ*-..-'
v
tubmitted foar information Please. &Wl

Chief Engineer (Coastal Road) « e’

AL
Z -~ ":'I-Pf _r_g,-h ,'_'| e
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Coral Translocation from Haji Ali to Navy Nagar

Phated 18- 17 November 9020
Mumbai Coastal Hoad Project - Phg-1
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Coral Translocation trom Haji Ali 0 Navy Nagar Dated 12- 17 November 2020
Mumbal Coastal Hoad Project - Phe-1

TCTLre ApTarioe B wIrer gunelng check hy gaperts mifls Prctiare B Adnginet 8 wadret fuolhy chack by #r0eiE jinia

tramspartoiion

Ficturg I Piocement of Corals (Topped) ar Tide Poal-1

(Mawy Mogar) by MO scienbist
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Coral Translocation from Haji Ali to Novy Nagar Drated (2= 15 Wavember S080
Mumba Coastal Road Project — Phg-1

Picture_ 1Y Plocerment of Congls at Mave Mogoyr by the

EnpaarTy
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ALCLC HDC

Coral | ranslocation from Worli Sea face to under Bandra "Worli Sea link
Dated 12- 17 November 2030 Mumbai Coastal Rosad Project — Plg-11

Picturs I Corals Cutfing of Worl by Experts of MO Ficture_ 1 Comis Measuremenis token by sclenpist -pI0 ream

- = Picture 4 Corml stored in orodes for Tronsaorhoias P dndsr
Picrure 3 Corels Tagarag ot Wordl Sea Face i
: Bamdra Worl Sea Link

Bictre 5 Cong) Transgortarion [o desisaated lncation Picture_ & Placement of Corg! on Rock [Fadng)
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HCLC HDC

Coral Translocation from Worli Ses face to under Bandra Worli Sea link
Dated 12- 17 November 2020 Mumbai Coastal Road Project — Phg-11

Pt Covan Transiocainos witnedisd by Depuly Comserwsior
g Foresits St Somimi Meeno mad the representatives af MOG

Pefure_ B froeasioooted omals sath fogs af woedsy Sandra Werd
oy 0 Tiemvm and Worll Coo [

Aicture 3 Aegresemiative af APCCF OFD Mr. Paty ang & Mty 10 Sife nspactinn by Demety Corervator of Coresbt Sm
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Warl Sea Link

Team
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MUNICIPAL CORPORATION O R '«.!IH MEMBAL
o, ChEd iy Coastal Bowwl dlidd ey 11 150

T ol 0 e 1 D bissaiis-i 48 it | sl ),
Ind |'|1|':~|"-r, Wl | gy | Ll

[ E Mioses Raoad, Worli

Mlum b 400 01 8,

Email: che. coastalroadirmegm.gov m

lo,
The Davisional Forest Officer{Mumbai Mangroves Conservation Unit),

Kamgaar Nagar,
Kourla (East) Mumbai 400024,

Subject :- Translocation OFf Corals in the alignment of Mumbai Coastal Road Project
(south), Mumbai.

Heference :- Permit No. SPP-532020 dated 29" Octaber , 2020,

Sir,
In respect of above reference this is 1o inform vou that the Transbocation of Corals will be

carricd out through the contractors of this office. X
I'he Iranslocation will be done by NI1O along with Consultants and Experts of the Cunnm:tnr

The Translocation will be carried out during the period from 13.10.2020 1w 18.11.2020. The
Consultants representative Shri Vivek kulkarni (Mb No.- 9820349517) will coordinate with your

affice in this respect.
You are requested to remain present during the Translocation Process and extend your

cooperation.
Yours faithlully,

Y M
O it
Chief Engineer

@, (Coastal Road Project)

" ‘%
CCTo N

angrove wm baii. cet

For information please, ﬁ‘l‘ﬂﬂ'ﬂ'ﬂﬂ'ﬁﬁﬁ'ﬁ

Yours faithfully,

g

Chief Engineer
{Coastal Road Project)

/Q’E@ pyee
B, = Lo
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Larsen & Toubro Limited {' 9

@ LARSEN & TOUBRO S e

Mount Poonamalies Rosd, Manapakkam
P B No. 979, Chennai - OO 089, INDLA

CiN No-L99599MH1946PLC004 768
Ref No.: MCR1/L&TRZT1/ILLAOZZE67
Date: 28-May 2021

The Chief Engineer (Coastal Road),
Municipal Corporation of Greater Mumbai
Third Floor, Engineering Hub Building

Dr. E Moses Road, Near Worli Maka, Worli
Mumbai- 400018, Maharashtra, India

Kind Attention:  Shri. Vijay S Naghot

Project: Mumbai Coastal Road Project (South) Package |: "Design and Construction Contract
For Road, Bridges, Interchanges, Including Reclamation and Associsted Works

[Priyadharshini Park to Baroda Palace)”

Contract No: AM133386 dated 26 October 2018

Subject: 1% quarterly interim report on “Translocation of corals at Haji Ali and Worli
area to avoid their loss due to construction of Mumbai Coastal Road
Project,”.

Dear Sir,

Please find enclosed 1* quarterly interim report on “Translocation of corals at Haji Ali and Worli
area to avoid their loss due to construction of Mumbai Coastal Road Project,” for your reference

and record
Assunng Employer/Engineer of Contractor's bast servicas at all times.

"~ Rakesh Singh Sisodia
Project Manager

Enclosures: Interim quarterly report — Translocation of corals (70.Pages)

Copy to:
1. The Project Manager, AECOM Asia Company Ltd., General Consultant, MCRP-1
2. The Project Manager, Louis Berger Consulting Pvi Ltd., PMC, MCRP-1

Page 1of1
Registered Office: Site Office:
L& T Howse, N.M Marg, Mumbal Coasfal Road Projec! Package-1
Baltard Estale, Mumbar - 400 0071, Amarsans Gaen, Mumbal—<00028.
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CSIR - National Institute of Oceanography
{Council of Scientific & Industrial Research)

Regional Centre, Lokhandwala Road, Four Bungatows, Andheri (W), Mumbsai - 400 053, India
EPBX : 91-22-26359605-08 (4 Lines), Fax:!91-22-26364627 [ 26346875, e-mail : remi@nio.org

No. NIO/M-2020/BEIPL(Corals-MCRP)/SSP3357/ 1 5¢|
Date:21.04.2021

Tao,

Building Environment (India) Private Limited,
v 4" Floor, Plot No.2, Dakshina Building,

Sector 11, C.B.D Belapur, Navi Mumbai,

Maharashtra 400614

Sub: 1** quarterly Interim report on “Translocation of corals at Haji Ali and Worli
area to avoid their loss due to construction of Mumbai Coastal Road Project

(South)”

Ref: Your WO. No. BEIPL/E-ConcreteStudies/2020/02 dt.18.03.2020

Dear Sir,

We have sent you the draft 1* quarterly interim report on “Translocation of corals at
Haji Ali and Worli area under Mumbai Coastal Road Project (South)™. Based on your
communication there are no clarifications required on the report, so we are hereby
submitting the final 1# quarterly interim report for your consideration and do the
neediul.

" IThmI:irq; you
Dolsep—
(Dr. Sabyasachi Sautya)
Forwa necessary action

Dr. C. Mohandass 11\‘%‘1'34:%
(Scientist-in-Charge)

HEAD OFFICE: Dona Paula, Goa - 403 004, INDIA. Tel. (EPBX): 91-832-2450450
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Interim Report

O

TRANSLOCATION OF CORALS AT HAJI ALI AND WORLI AREA TO AVOID
THEIR LOSS DUE TO CONSTRUCTION OF MUMBAI COASTAL ROAD
PROJECT (SOUTH)

Sponsored By

Building Environment (India) Private Limited
C.B.D Belapur, Navi Mumbai

Maharashtra 400614

MARCH 2021
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1. Background

MCGM has proposed a Coastal Road from Worli end of Bandra Worli Sealink to Princess
flyover as a part of larger Coastal Road from Versova to Princess Flyover. The project work
started afler getting CRZ clearance in 2017. However, the marine biodiversity management
plan was to be prepared for the project activity areas. Accordingly, MCGM enpaged CSIR-
NIO, an expert organisation on the subject. A rapid marine biodiversity survey was conducted
in the project area and its surrounding, covering the area up to 10 km radius. The study
comcluded with coral mapping survey including the number and locations of coral colonies
potentially affected by the reclamation part of the project, the data also includes species, size,
and feasibility of coral colony translocation. This coral translocation plan is to report the
findings from the coral mapping survey amd proposed translocation works, Building
Environment (India) Private Linited (BEIPL) is engaged as a consultant by MCGM through
their contractors for various issues related to the environment for the Mumbai Coastal Road
Project (MCRP- South). Considering the best practices in the industry, BEIPL planned to
conduct a pilot study for protection and enhancement of biodiversity for the area closer to the
MCRP- South). In this context, BEIPL approached CSIR-NIQ (WO NO. BEIPL/E-
ConcreteStudies/2020/02) to conduct the study 25 mentioned above.

As per the scope of the project CSIR-NIO (WO NO, BEIPL/E-ConcreteStudies/2020/02) has
prepared a plan for the translocation of corals and submitted to MCGM through BEIPL for the
execution of this plan. MCGM has applied for the permission of aforementioned work to Office
of Principal Chief Conservator of Forest, Maharashtra State (letter No. Ch.E/1559 du.
24/09/2020, application in prescribed format Form Ne-l, dt. 09/10/2020). Based on this
application the permission was given from PCCF (HOFF), Maharashira State *Permit to Hunt
for Special Purpose’ to translocate the coral (Scleractinians) species from Worli and Hap Al
[Ref No. Desk-22(8)yWL/Research/CR-29(20-21)1605/20-21 dt.29%/102020] as there is no
legal provision for the coral translocation work,

1.1.  Objectives

The objectives of the survey are to record the species, number, locations, size and translocation
feasibility of coral colonics within the area of the reclamation and in its vicinity.
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Identification of potential recipient sites on the nearby coastline to facilitate a translocation
programme, and to formulate action plan a1 recommended translocation site, the wranslocation
method, and a monitoring plan.

1.2.  Baseline studies on Corals distribution (donor site)

Based on the previous report submitted to MCGM in September 2019 and a rapid field visit
conducted on 22™ June 2020 (report submitted to BEIPL dt. 22.06.2020), the corals which
were found in the domor and recipient sites shown in the Map ].Tum!ihmespa:ﬁ: of
Scleractinia coral, ie., Owlongia sp., Rhizangiidae (unidentified species) and
Pseudosiderastrea tayami (Figure 1),

Date of translocation: The coral translocation is being carried out during 12 - 17 November
2020 as the tide wag most appropriate for the translocation activity.

Monitoring date: 13-15, December, 2020; 11-13 Janvary, 2021; 9-11 February, 2021
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2. Methodology

2.1. Coral translocation

Coral translocation has been established as an appropriate restoration technique particularly
where coral habitat overlaps with the development footpnint, and there are no alternative sites
as far as the project is concemed. In the proposed project area, there are few locations recorded
with coral colonies which were translocated to the previously decided area after examining the
feasibihity. Recipient site selection was made based several parameters viz; proximity of site io
the donor site, adequate presence of the area devoid of coral cover and favourable substrate
conducive for attachment of corals and environmental parameters. Tide ranged between 0 m to
(0.2 m depth during low tide time al Worli area (subject to tidal variations throughout the year)
while the depth at Haji Ali site for Prendosiderastrea tayami colonies vaned between 0.2 - 0.4
m (at tide pools during low tide). The overall procedure of the work is shown in the schemetie

diagram below.,

Stage 1

& N
SLARE of

Baseline and
Commense=ment of dentilicatian gl
Recipient Lite

»n of suitable
ecies for
Transkocation

Dusntitying the
individusl membar of

each speciesto be

Monitoring of coral Bt translocatesd

rizcipient sitas

Detachment of corpls
along wth its habitat
ksl ralum —Transpodt
Reattachment-Tagring

Schematic diagram shows the overall procedure engaged for the present study
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2.2,  Translocation methods
221 Type 1 at Worli site

At the donor site, coral colonies were carefully assessed for detachment with its exiting hard
substratum (rock). The substratum of the coral colonies was cut by using AG7 angle pmd-:r
with diamond cutter blade, chisel and hammer without any disturbing the coral colomy (Figure
2). After this detachment of substratum, the intact coral colonies were kept submerged in the
crates filled with seawater and were immediately carried them to the nearby recipient site. All
the intact colonies were fixed on the rocky bed by using rapid setting cement at a similar tide
level of the low tidal zone. Proper care has been taken to ensure that no particle of cement
settled or touched the coral polyps. The distance about 130 m of recipient site was kept from

the project activity area.
222 Type 2 at Haji Ali site

Live corals were removed with the settled rocks/substratum from the project activity site. The
attached colonies are grown as single or more on rocks/boulders which were tagged by aerylic
rectangle sheets with an embossed number and fixed them by using super glue adhesive for
documentation and farther monitoring (Figure 3}, All removed corals were transporied (o the
recipicnt site at an intertidal region of Navy Nagar, Colaba, Mumbai through a tempo with
proper caring and monitoring. The corals were ensured to remain entirely submerged dunng
their short journcy to the sclected recipient sites. It may be noted that the survival success of
corals at the recipient site depends om many factors, and the percent success rate can vary
significantly, Most impaortant eriteria are the resilience of species and their acclimatisation at
the recipient site. Reattachment or securing the substratum i a crucial process, wherein
boulders with colonies were secured by cementing. The rocks/boulders represented with coral
colonies were tagged and acquired GPS data for documenting and monitoring purposes.

23. Computation methods

Each rock/substratum which contains coral colonies were photographed along with the tag and
scale. The attached colonies are grown as single or more in numbers on a rock/substratum,
which was considered for computation (Figure 4). The live coral colonies were considered for

computation only, The computation method for area coverage was performed by using the
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software Image]. There were also bleached colonies present within the same substratum, but

not included them in the colony area computation.

24, Coral monitoring

25. Chemistry
2.6. Biodiversity within adjacent area

2.6.1, Benthic fauna

In both the intertidal areas of recipient sites, three numbers of core or similar area coverage of
algae mixed with rocky sedimenis have been scratched to collect meiofaunal samples from the
recky outcrops and surrounding areas. Three replicates were collected per station and
transferred to plastic sediment containers. After which, relaxation, staining and fixation were
carried out using 7% of Magnesium Chloride (MgCl:), 1% Rose bengal stain and 5%
Formaldehyde respectively. The samples were homogemzed and stored for further analysis.
For macrofauna quadrants (total area coverage 0.25 m?) have been placed to collect the samples
at the intertidal region of the study area. The sediment/algae/scrapped materials from rocky
substratum were sieved through a 500 pm mesh sieve and animals retained were preserved in
7% buffered formaldehyde and Rose Bengal. In the laboratory, samples were sieved through a
mesh size of 500 pm putting top and 63 pm below. Decantation and extraction of meiofauna
were done by gently stirring the sample and decanting upper aliquot, at least 4-5 times. The
investigation of suctorian ciliates attached with meiofauna and mucrofauna samples were
carried out under stereo (SMZ745 Nikon, SBAPO Leica). After shorting out the suctorians, all
samples were picked up and transferred to a slide and mounted with cover glass and DPX for
permanent slide. All photographs were taken using stereo microscope (Nikon SMZ18 attached
DS-Ri2 Camera and zoom used 200x) and upright brightfield compound microscope (Nikon
Ei attached Digital sight 1000 Camera and objective used 10x — 100x).

262 Biomass estimation

For estimation of meiofaunal biomass, less abundant faunal groups were entirely picked out
onto slides, wherever the abundance of the faunal group is high, 100 individuals per group per
core were randomly picked out for biomass estimation. The length-width measurements were
then used to determine the biomass of the organisms following the formulae given by Nozais
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et al. (2005). Biomass of [0 groups (viz., Nematoda, Ostracoda, Kinorthyncha, Polychaeia,
Oligochaeta, mites, Mauplin, Tardigrada, Turbellaria) were computed. The total population of
macrofauna was estimated as a number of animals in 1m® areas and biomass on wet weight
basis. The biomass was estimated by using microbalance and denoted gram per sq. meter,
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3. Execution of work
3.1. Environmental conditions

ILL Translocation event: Donor vs recipient sites (November 202()

Environmental parameter did not show much variations between the donor (Worli and Haji
Ali)and recipient sites (Worli and Navy Nagar) (Table 1). The wave action was higher at Worli
arca than Hap Al, which 1s due to morphological differences in the intertidal region in both
the region. The tide pool of Haji Ali is located at upper mid to high tidal zone with a depth
range of about 0.2 to 0.4 m dunng low tide condition. The tide pool was found to be high
suspended solids (SS), dissolved oxygen (DO) and Phenol (Table 1). The recipient sile Navy
Nagar tidal pools were recorded comparatively less S8 than Haji Ali. Further other parameters
showed about similar pattern between donor and recipient sites.

3.1.2.  Monthly variation (recipient sites)

3.1.2.1. Temperature

The temperature varied markly between the months (Figure 7). The higesst temperature (29.5
°C) were recorded at Waorli in the month of November 2020, Whereas, the lowest temperature
(26.0 *C) were recorded at TP-1 and TP-2 in the month of December 2020, The month of

November 2020 was found with high temperature compared Lo other months at each site.
3.1.2.2. pH

The pH was found to be lowest in the month of November 2020 with respect 1o other months
{Figure 7). The February was found with highest pH (8.6) at worli and TP1 sites. While the
highest pH (8.2) at TP-2 was reported in the months of December 2020 and January 2021,

31123, Salanity

The salinity ranged from 33.2-35.4 ppt during the study period. The salinity was reported
lowest (33.2 ppt) at TP1 during the month of November 2020 (Figure 7). The highest salinity
was observed in TP-2 in the month of February 2021 followed by Novemver 2020 at same site.

3. L24. Turbidity
TiPage
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The turbidity was ranged from 3.4-17.5 durning the study period (Figure 7), The the highesi
turbidity was recored at Worli in the month of December 2020 followed by TP-2 in February
2021, However, the lowest turbadity was recorded in the same month at TP-2 site.

3.1.25. Suspended solids (55)

The suspended solid was varied from 12.3-127.9 mg/L during the study period. The highest
was reported at Worli followed by TP-1 in the month of December 2020 and January 2021
respectively (Figure 7). The lowest was observed mainly in the month of November 2020
excepl TP-2, where 58 did not varied much compared to Worl and TP1 and ranped between
12.3-53.9 mp/L.

3.1.2.6. Dissolved Oxygen (DO)

The dissolved oxygen was found high at navy nagar sites than worli except at TP-2 in Novmber
2020 (Figure 7). The DO was ranged from 2.9-6.1 mg/L during the study period. The highest
DO was recorded at TP-2 in the month of January 2021.

3.1.2.7. Biochemical oxygen demand (BOD)

The biochemical oxygen demand was ranged from 0.6-4.0 mg/l. during the study périod
(Figure 7). Overall, the lowest BOD were observed at Wolr and TP-] comparing all the sites
and months. The lowest was reported at Worli during December 2020 followed by TP-2 n
November 2020. The highest was reported at TP-2 in the month of Deécembe 2020 and January
2021.

3.1.2.8. Nitrite (NOy')

The nitrite was found lowest at Worli in the month of January 2021 and February 2021, and
TP-1 in February 2021 (Figure B). The highest was recored at wolri in the month of November

2020.

3.1.2.9. Nitrate (NOy?)
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The nitrate was range from 3.1-17.4 uymol/L during the study period (Figure B). The nitrate
showed similer trend at Worli and TP-1, where Janpary 2021 and February 2021 were reported
low concentration of nitrate. Whereas, The nitrate has increased in the month of February 2021

at TP-2.
3.1.2.10. Ammonia (NHs")

The ammonia was ranged from 1.1-4.0 pmol/L during the study period (Figure 8). The January
2021 and February 2021 were found with highest concentration of ammonia at all the sites.
The lowest was observed at TP-1 dunring December 2020 and highest was reporded at Worli

in the month of January 2021,
3.1.2.11.  Phosphate (PO*)

The phosphate was varied greatly during the stuidy period and ranged between 1.4-4.1 pmol/L
(Figure §). The high values were reported from the Worli during November 2020 and
December 2020, Whereas, lowest values were reported at TP-1 and TP-2 during February 2021
and Janurary 2021 respectively.

3.1.2.12.  Polyaromatic Hyndrocarbon (PHc)

The PHc was ranged from (09-2.4 pg/L during the study period (Figure 8). The lowest valucs
were reported from te Worli site and highest values were reported from Nuvy nagar sites in all
the months.

3.1.2.13. Phenol

The Phenol was renged from 55.3-143.5 pp/L. duning the study period (Figure 8). The lowest
values were reported from the TP-1 and TP-1 than the Worli ste. The highest phenol was
reported from TP-1 in the month of November 2020, Whereas, lowest was reported from TP-
2 in the month Febroary 2021.

3.1 Execution of Coral Translocation

321 Worli site
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Total 18 nos of colonies of Rhizangiidac (unidentified species) and five nos Oulangia sp have
been found &t the project activity area and translocated at low tide region about 110 m distance
from the proposed project activity arca. The area covernge of the total translocated coral
colonies was about 2347.139 em® (0.2347 m*) where minimum area coverage was about 7.56]
em’, and the maximum was about 44432 cm’. The current study area coverage was little
smaller than the previous report (sampling in March 2019) which could be loss of few solitary
corals from the colonies due to several factors such as wave action and exposure, changes in
beach morphology over the period and other environmental parameters. |

3.2.2.  Haji Ali site

Total about 329 numbers of colonies of the coral Psendosiderasirea tayami were found &t
donor site Haji Ali, and all of them were translocated 1o the recipient site ai Navy Nagar,
Colaba. The highest number of colonies was ten on a simgle substratum, These colonies were
located about 194 nos of rocks/substratum. There were variations of area coverage (0.0000475
to 33.099 ¢™) in coral colonies at this area. The majority of area coverage occupied by the of
small colonies (<5 cm®) at this area. About 68% of colonies were <5 em? of area coverage on
its substratum while 22.5%, 6.7%, 1.6% and 1.2% were represented by the area range of 5-10
cm?, 11-15 emy’, 16-20 cm? and 21-33 em” respectively (Figure 5).

The area coverage of the total translocated coral colonies was about 1514.758 em® (~ 0.15 m?).
The area of translocated coral colonies was increased (~0.04 m”) during the present work with
compare 1o the permission given for 0.11 m’ by the office of PCCF, Maharashtra Sistc
{mentioned in the background section). As the baseline study was carried out during March
2019, which is almost 20 months back, could lead many differences like in visibility related to
suspended solid, seasonal changes and its related envirommental changes. The bleaching event
also should be considered while we considered for area computation. As it was ensured that all
colonies were translocated for conservation purpose, the differences of the arca between
permitted and translocated (0.04 m*) may be considered.

33. Monitoring of corals

After translocating of the corals from the donor site at Worli and Haji Ali to recipient sites
Worli and Navy-nagar respectively, the monthly monttoring is confinuing to observe the ¢oral
10|Page
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health and survival, The environmental condition of the recipient siles are described in the
above section 3.1. The survival rate at Navy-nagar site was 100% during the last visit in
February, 2021. Translocated corals (Preudosiderastrea tayami) at Navy-nagar tide pools are
adopted and well-adjusted the condition and appearing all in healthy conditions (Plate 1-5).
The healthy conditions can be identified by their ability 1o algal removal and cleaning
mechanism from the polyps. Corals recipient site at Worli also found with similar species of
translocated Rhizangiidae about 2 - 6 colonies (size ranged 26-134 cm/colony) within 10m
LIT. Translocated corals at Worli also well-adjusted the condition and 100% survival with
healthy was observed in December 2020 after one month of translocation. The survival rate at
Worli was about 100% during December 2020 and January 2021 and about 2% bleaching of
polyps among the colonies were observed during February 2021. The monitoring of corals are
continuing in every month and will carmied out till October 2021.

34. Prevaling benthic fauna

The ocean 15 full of weired and wonderful creatures. 71% of the earth surface cover with ocean,
It plays a vital role for both living and nonliving resources. The marine environment is
categorised into two regions namely pelagic and benthic region. The pelagic region refers 1o
the total water mass or water column, The benthic region associated with sediment i.e rocks,
stones, gravel, sand, mud that make up the sea floor from the high water mark to the deepest
abysses of the open ocean. Based on their size difference, the benthic organisms are divided
mio microbenthos(<63pm), meiobenthos{{=63 - <500 pum), macrobenthos(=500 pm). Based
on the habitat, two major groups are known namely soft botlom benthos aud herd bottom
benthos. The soft bottom benthos are generally found on soft substrates like sand and mud
present, and the soft bottom communities have higher proportions of infaunal species
composition. The hard bottom benthos refers to the organisms, which are found in rocky
shores. The majority of hard bottom benthos are represented by firmly attached forms of the
rocky substratum. Rocky shores are ecologically impuﬁml because of the most extensive
habitat exposed to eroding waves. The rocky intertidal habitat or Tide pools are shallow pools
of sea water found on rocky beaches, between high and low tide. It filled with an amazing sea
life such as snails, barnacles, mussels, anemones, urchins, sea stars, crustaceans, seaweed, and

small fish,
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Benthic community provides many ecosystem services that help to maintain good water and
sediment quality. Filter feeder remove the particles from the water column, which improve
waler clarity, Macro fauna are act as a bioindicator providing a more accurate understanding
of changing environmental condition. Due to their sedentary habitat, benthic assemblapges are
most affected by ecological changes and respond quickly to habitat disturbance. Hence they
are useful in assessing the impact of anthropogenic perturbations on environmental quality.

3.4.0.  Meiofauna

The term meiobenthos was coined by Molly F. Mare in 1942, Meiobenthos are benthic
metazoan assemblage distinguished from macrobenthos due to their small size. They are also
known as meiofauna. The meiofauna are characterized by their size ranging from 63pm 1o
S00pm. Mewfauna consists of approx. 30 taxa of the invertebrates. The distribution of
meiofauna is influenced by environmental conditions {chemical and physical) like temperature,
salinity, sediment texture, dissolved oxygen and food availability. They are ubiguitous i the
world oceans, and are widely studied for ecological purposes due to their effective response o
even minule environmental perturbations. Their small size and short life cycles make them
efficient tools for environmental monitoring.

The present study describes the distribution pattern of meiofauna along the two-different
intertidal location with hard substratum and different sirocture complexity. The detpiled
meiofaunal assemblage is described in Table 2 and Table 3.

J4.1.1. Worli
3.4.1.1.1. November 2020

The meiofaunal density, biomass and group diversity illustrated temporal variation (Figure 9).
The meiofaunal density was found to range between 76 1o 149 ind. 10 em™ with mean
meiofaunal density 107 ind. 10 em™ during November. The meiofaunal biomass was ranging
between 84.38 1o 246.72 pg 10 cm™ with & mean meiofaunal biomass of 188.71 pg 10 ém™,
The metofaumal compogition comprised of 10 taxa: nematode, polvchaete, copepod, fanaid,
mite, nauplius, kinorhynch, cnidaria, echinoderm and bivalve, Harpacticoid copepods were
found to be dominant taxa (Figure 10).
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34.1.1.2. December 2020

In December the meiofaunal density varied between 610 to 1540 ind. 10 ¢m™ with mean density
1117 md. 10 em™. The maximum meiofaunal biomass recorded was 9060.98 yg 10 cm™ and
the lcast was 4301.90 pg 10 cm™ with an average 6226.28 pg 10 em™. The meiofaunal
composition consist of 20 taxa that includes, copepod, nematode, amphipod, nawplii,
polycheate, foraminifera, brvozoa, kinorhynch, oligochaete, insects, gastropod, cnidaria,
turbellaria, tanaid, isopod, mite, bivalve, osiracod, echinoderm and cumacea. Copepod was
found to be the dominant taxa contnbuting about 45 % of the total meiofaunal density followed
by nematode {43%) (Figure 10).

3.4.1.1.3. January 2021

The maximum meiofaumal density recorded was 660 ind. 10 cm™ and the least was 393 ind. 10
cm * in January 2021 with an average 521 ind. 10 em™, W'lull: the meiofaunal biomass ranged
between 2014 86 to 3133 .87 pg 10 cm™ with an average meiofaunal biomass of 2640.24 pg
10 em™. The meiofaunal composition was as follows: copepod, nematode, tanaid, polycheate,
amphipod, nauplii, isoped, foraminifera, cumacea, gastropod, insect, Sipuncula. Copepod was
found to be the most dominant taxa followed by nematode and tanaid (Figure 10).

34.1.14. February 2021

During February 2021, the maximum meiofaunal density observed was 1523 ind. 10 em™ with
minimum 521 ind. 10 cm™ with an average meiofaunal density of 956 ind. 10 ecm™, Thw
maximum meiofaunal biomass recorded was 370040 pg 10 em™ with an average 8379.09 g
10 cm~. The meiofaunal composition includes 15 taxa compnsing of copepod, nematode,
nauplii, polycheate, foraminifera, amphipod, sipuncula, oligoheate, ostracod, cumaces, isopod,
tanaid, bryozoa, kinorhynch and turbellaria. Copepod was found to be the most dominant taxa
followed by nematode (Figure 10).

Owerall, the meiofaunal density ranged between 76 to 1540 ind. 10 cm™ with an average 675
ind. 10 em™ at Worli. The lowest mean meiofaunal density was recorded during the month of
November 107 ind. 10 cm™, whereas the meiofaunal density was maximum during December
(Figure 2). The meiofaunal biomass distribution varied from the meiofaunal density. The least

meiofaunal biomass was found in Movember i.e 18E.71 10 ecm™, whereas the maximum
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biomass was observed dunng February, This could be due to variation in contribution and
composition of taxa.

The meiofaunal diversity show temporal variation. The maximum number of taxa was recprded
in December (20 taxa). The diversity index of equitability: Shannon waiver and Pileon’s
evenness was found 1o be maximum in Jameary, (Figure 11),

34.1.2, Navy nagar (Tide pool-1)
3.4.1.2.1. November 2020

The meiofaunal density, hiomass and diversity illustrated temporal variation. The
metofaunal density was found to range between 245 to 577 ind. 10 cm™ with mean meiofaunal
density 443 ind, 10 cm™ durning November. The meiofaunal biomass was ranging between
588.42 10 1154.93 pg 10 cm™ with o mean meiofaunal biomoss of 965.98 pg 10 cm™. The
metofaunal composition comprised of 7 taxa: copepod nematode, polychaeta, foraminifera,
mite, amphipod and ostracod. Copepod were found to be dominant taxa followed by nematode
and polychaeta (Figure 12).

3.4.1.2.2. December 2020

The meiofaunal density varied between 929 to 3149 ind. 10 em™ with mean meiofaunal density
1922 ind. 10 cm™ during December 2020, The maximum meiofaunal biomass recorded was
2274.95 ug 10 cm™ and the least was 1004.05 pg 10 cm™ with an average 1844 56 ug 10 om™.
The meiofaunal composition consist of 15 taxa that includes nematode, copepod, polychaste,
nauplii, foraminifera, ostracod, sipuncula, oligochaete, amphipod, isopod, kinorhynch,
turbellaria, cumacea, bivalve, cladocera. and mite. Nematode was found to be the dominant
taxa contributing 66 % of the total meiofaunal density followed by copepod (18%) (Figure 12).

34123 January 2021

The maximum meiofaunal density recorded was 1674 ind. 10 cm™ and the least was 527 ind.
10 em™ in January with an average 1169 ind. 10 em™ While the meiofaunal biomass ranged
between 1997.21 1o 13545.39 pg 10 em™ with an average meiofaunal biomass of '.I"'5|'51.Iﬁ_ HE
10 em™. The meiofaunal composition was as follows: nematode, copepod, polychaete, naupli,
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isopod, foraminifera, tanaid, amphipod, ostracod, cumacea, kinothynch, and bivalve.
Nematode was found to be the most dominant taxa followed by copepod (Figure 12).

34.1.24. February 2021

In February, the maximum meiofaunal density observed was 2694 ind. 10 em™ with minimum
1762 ind. 10 cm™ with an average meiofaunal density of 2274 md. 10 cm™. The maximum
meiofaunal biomass recorded was 2462907 pg 10 cm™ with an average 19104.18 pg 10 cm™.
The meiofaunal composition includes 13 taxa comprising of copepod, nematode, amphipod,
polychaete, tanaid, isopod, nauplii, cumacea, ostracod, oligochaete, foraminifera, sipuncula,
and kinorhynch. Copepod was found to be the most deminant taxa followed by nematode
{Figure 12).

34.1.3. Navy-nagar (Tide pool-2)
34.13.1. November 2020

The meiofaunal density was found to range between 280 to 534 ind. 10 em™ with mean
meiofaunal density 382 ind. 10 em™ during November 2020. The meiofaunal biomass was

ranging between 3038.78 to 7913.15 pg 10 em™ with a mean meiofaunal biomass of 5871.15
pg 10 ¢m™, The meiofaunal composition comprised of 7 taxa; copepod, polychaete, nematode,
mite, ostracoda, amphipoda, and cumacea. Copepod were found 10 be dominant taxa (Figure
13).

34132 December 2020

In December 2020 the meiofaunal density varied between 2975 to 4535 ind. 10 cm™ with mean
meiofaunal density 3644 ind. 10 em™. The maximum meiofaunal biomass recorded was
26633.64 pg 10 em™ and the least was 5375.94 ug 10 cm™ with an average 16045.99 ug 10
em ®. The meiofsunal composition consist of 15 faxa that includes, nematode, copepod,
polychaete, nauplius, ostracoda, foraminifera, cumacea, isopoda, sipuncula, amphipod, tanaid
and gastropod. Nematode was found to be the dominant taxa contrbuting 70 %6 of the total
meiofaunal density followed by copepod (17%) (Figure 13).

34133 January 2021
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The maximum meiofaunal density recorded was 2381 ind. 10 cm™ and the least was 960 ind.
10 cm™ in January with an average 1596 ind. 10 cm™. While the meiofaunal biomass ranped
between 4387.15 to 14080.76 pg 10 cm™ with an average meiofaunal biomass of 9213.06 g
10 em®, The meiofaunal composition was as follows: copepod, nematode, nauplii, isepod,
polychaete, ostracoda, cumacea, foraminifera, amphipod, tanaid, and gastroped. Copepod was
found to be the most dominant taxa followed by nematode (Figure 13).

34134, February 2021

During February, the maximum meiofaunal density observed was 2212 ind. 10 em™ with
minimum 1735 ind. 10 cm™ with an average meiofaunal density of 956 ind. 10 cm™. The
maximum meiofzunal biomass recorded was 17102.22 pg 10 cm™ with an average 12083.15
pg 10 em™. The meiofaunal composition includes taxa compnsing of copepod, nematode,
1sopod, amphipod, cumacea, nauplii, polychacte, tanaid, oligochaste, ostracod, sipuncula,
foraminifera, and kinorhynch. Copepod was found to be the most dominant taxa followed by
nematode (Figure 13).

The meiofaunal diversity varied between the 2 tide pools of Navy-nagar. The maximum
number of taxa was recorded in December in both the locations 18 and 16 taxa each at NNI
and NN2 respectively. The diversity index of equitability: Shannon waiver and Pileou's
evenness was found 1o be maximum in February at both the locations of Navy-nagar (Figure
14},

It was observed that the meiofaunal density at Warh was found to be low compared 1o Navy-
nagar (Figure 9). This could be due to structural complexity in both the area. The substratum
at Worli is basaltic huge rock bed covered with mussels, while the Navy-nagar substraturn is
mixture of small boulders, basaltic rocks and with sand deposited through sedimentation
between the boulders. This may be also due too presence of algal fibm at the site which provides

shelter from predation and food availability.

Meiofauna play an important role in the trophic cham, which shows necessity to know the
contribution of meiofauna 1o the next trophic level. The biomass here describes the standing
stock of meiobenthic community, The mean meiofauna biomass variation among the fites
differed than the density in December 2020. The maximum biomass was observed at NN 2
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(16045.99 + 10629.09 pg 10 em™) while the minimum was found NN1 (1844.56 = 727.98 pg
10 em™) in Navy nagar (Table 2). Although m December there was presence of algal film in
Mavy nagar. The variation between the NMN1 and NN2 biomass could be due to composition of
meiofaunal taxa. This illustrates variation in biomass rather than density. All through in
Febroary the mean meiofaunal density illustrated similar distribution pattern maximuam at Navy
nagar NN2 and minimum at Worli.

The meiofaunal composition of the present study represents 22 taxa: nematode, copepod,
polychacte, nauplii, isopod, amphipod tanaid, cumacea) foraminifera, ostracod, oligochacte,
sipuncula, mite, kinorhynch bryozoan, gastropod, turbellarian, bivalve, cnidaria, echinoderm,
insects and cladocera (showing in decreasing contribution patiern) (Table 3). Hard substratum
is reported 1o be dominated by two major phyla nematode and crustaceans (specifically
harpacticoid copepod). The dominant taxa recorded above 1% of the total meiofaunal
abundance are nematode {44%), copepod (34%), polychaete (7%), nauplii (5%), isopoda (3%),
amphipod (3%} tanmd (1%), cumacea (1%%) and others were the sum of taxa recorded below
1% of total meiofaunal abundance. The distribution pattern of others is depicied in Figure 15,
The photographs of the meiofauna were represented in Plate 6and Plate 7.

The present study illustrate in Dec 2020 maximum diversity was observed al both the sites.
The contribution of crustaceans was maximum st Worli. It was observed that the nematode
contribution was more compared 1o copepod and other crustaceans at Navy nagar during
Dec’20 which signifies that the algal film cover was decaying which give rise to nematode
abundance. While the algal film cover in February reduced the nematode density, and gave rise
to erustacean density. These illustrated maximum contribution of isopod, amphipod, tanaid and
cumacea were In Feb'21. Algae are recorded to recruit crustaceans like harpacticoid copepod,
amphipod, cumacea, isopod and tanaid. Due to which meiofaunal biomass variation can be
recorded. Although ostracods were found to be maximum at Navy nagar compared to Worli,
The temporal change in the meiofaunal assemblage may even be influenced by physical and
chemical environmental factors and substratum complexity.

3.4.2.  Macrofauna

Macrofauna is also known as macrobenthos, Annelid worms, bivalves, gastropods, crustaceans

are the most commonly encountered macrofauna in the fide pool area of the rocky shore. In
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present study, macrofauna were studied from 3 intertidal area (one from Worli site and 2 tide
pool from Navy-nagar site) along the Mumbsai coast. The Table 4 summarizes the macrofaunal
parameters from the recipient site of translocated coral area in Mumbai during Nov 20 - Feb

21,

The macrobenthic standing stock in terms of biomass and population was impressive and also
varied greatly in the study region. Region and zonation wise intertidal macrofaunal community
have been represented in the above mentioned Table 4.

The biomass of macrobenthic fauna ranged from 0.0544 to 14069 g/m® with an average 15.59
g/m®, The population of macrobenthic fauna ranged from 112 to 13888 no./m? with an average
4716 no./m*, Overall, 26 faunal groups were observed in the study region and varied from 2 1o
17 nos./quadrant (Table 4). The macrobenthic standing stock was lowest in term of biomass
and population at Navy-nagar . Highest biomass and population were observed at Worli
{42,048 p/m?) and Worli (10248 no./m”} respectively. Population was found to be higher at
Worli in Nov'20 and Dec’20 while in Jan'21 and Feb’21 NN TP-2 found to be higher (Figure

16). The photographs of the macrofauna were represented in Plate 8 to Plate 20.

3.4.2.1. Worli
34.2.1.1. November 2020

The macrobenthic standing stock vaned in terms of biomass from 0.80 (o 140.69 g/m® and
population from 272 to 1376 no./m®. An average biomass and population was 36.861 g/m2 and
756 noJm® respectively. In total, 11 groups were observed. Whereas, Faunal diversity of
macrobenthos varied from 4 to 7 nos. with an average of 5 nos. per quadrate. The dominant
faunal group was Amphipoda (46.03%) followed by Polychaeta {43.38%), Polyplacophora
(3.17%), Pelecypoda (2.11%), Brachyura (1.58%), Caridean shrimp (1.05%), Sponge (0.53%),
Pycnogonid (0.53%), Ophiuroida (0.53%), Fish larvae (0.53%), Cumacea (0.53%) (Figure 17).

34.2.1.2. December 2020

The macrobenthic standing stock varied in terms of biomass from 6.05 to 70.77 g/m” and
population from 3552 to 13888 no./m’, Overall, an average biomass and population was 42.95
g/m® and 10248 no/m” respectively. Faunal diversity of macrobenthos varied from 11 1o 14
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nos. with an average of 12 nos. per quadrate. In total, 26 faunal groups were observed.
Amphopoda {58.98%) was dominant and followed by Polychaeta (32.16%), Brachyura
(1.56%), Caridean shrimp (1.41%), Tanmidacea (1.21%), Nematoda(l.17%),
Polyplacophora(1.01%),  oligochaeta{0.51%), Sipuncula(0.43%),  Cumacea(0.39),
Pelecypoda(0.359%), Isopoda and ostracoda (0.2%), Anumora and Sponge(0. 12%), Copepoda
and Gastropoda(0.0%%) and Fish larvae and turbellara((.04%) (Figure 17).

34213 January 2021

The macrobenthic standing stock varied in terms of biomass from 5.2 to 23.53 g/m? and
population from 1840 to 10096 no./m®, An average biomass and population was 15.033 g/m’
and 5160 no./m” respectively. In total, 19 groups were observed. Whereas, Faunal diversity of
macrobenthos varied from 10 to 13 nos. with an average of 12 nos. per quadrate. The dominant
faunal wroup was Amphipoda (76.12%) followed by Polychaeta (11.87%), Tanaidacea
(5.5%),Copepoda (1.24), Caridean shrimp (1.01%), Brachyura (0.8%), Anumora, Tsopoda,
Nematda, Nemertea and Sipuncula (0.54%), Polyplacophora and turbellania (0.47%),
Cumacea(0.16%), Sea anemone and Pelecypoda(0.08) (Figure 17).

34.2.1.4. February 2021

The macrobenthic standing stock varied in terms of biomass from 10.53 to 86,74 g/m”® and
population from 3696 to 5504 no/m®. An average biomass and population was 37.03 g/m?® and
4700 no./m” respectively. In total, 18 groups were observed. Whereas, Faunal diversity of
macrobenthos varied from 10 to 14 nos. with an average of 12 nos. per quadrate. The dominant
faunal group was Amphipoda (70.02%) followed by Polychaeta (16.31%), turbellaria(3.21%),
Copepoda (2.64%), Anumora (1.48%), Brachyura (0.8%), Polyplacophora {0.99%), Nemertea
(0.82%), Nematoda (0.66%), Isopoda (0.49%), Sponge (0.41%), Sipuncula, Pelecypoda and
Gastropoda (0.33%%), Oigochacta({0.25%), Caridean shrimp and Cumacea (0.16%), Sea
anemone and (0.08%) (Figure 17).

34.2.2. Navy-nagar (Tide pool-1)
34.2.12.1. November 2020
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The macrobenthic standing stock varied in terms of hiomass from 0.04 to 18.42 gim® and
population from 224 to 608 no./m2. An average biomass and population was 5.29 gin’ and
460 no./m" respectively. In total, 7 groups were observed. Whereas, Faunal divessity of
macrobenthos varied from 3 10 4 nos, with an average of 3 nos, per quadrate. The dl:éninim
faunal group was Polychacta (78.26%) followed by Amphipoda (8.69%), Tanaidacese
(5.22%), Copepada (3.48%), Tsopoda (2.61%),Brachyura (0.9%), Caridean shrimp (0.9%)

(Figure 18}
34222, December 2020

The macrobenthic standing stock varied in terms of biomass from 5.4 1o 36.51 g/m?® and
population from 3424 to 8752 no./m®. Overall, an averape biomass and population was 2414
g/'m” and 5516 no./m’ respectively. Faunal diversity of macrobenthos varied from 7 o 12 nos.
with an average of 10 nos. per quadrate, In total, 17 faunal groups were observed. Polychaeta
(52.36%) was dominant and followed by Amphipoda (28.14%), Tanzidacea (5.44%), Cumacea
(4.28%), Nematoda (2.83%) , Brachyura (2.03%), Polyplacophora (1.16%), Ostracoda
(1.09%), Isopoda (0.73%), Copepoda (0.65%), Caridean shrimp and pastropoda (0.36%),
Sipuncula (0.22%), Nemertea (0.15%), Ophivroidse,Pelecypoda and sponge (0.07%) (Figure
18).

34.2.23. January 2021

The macrobenthic sianding stock varied in terms of biomass from 1.76 to 16.62 g/m® and
population from 2976 to 5760 no./m®. Overall, an average hiomass and population was 6.62
g/m2 and 4752 no./m” respectively. Faunal diversity of macrobenthos varied from 10 to 14 nos.
with an average of 11 nos. per quadrate, In total, 17 faunal proups were observed. Polychaeta
{40.57%) was dominant and followed by Amphipoda (17.26%), Isopoda (16.25%), Tanaidacea
(7.15%), Cumacea (6.06%), Nematoda (4.63%), Copepoda (2.69%), Caridean shrimp (2.61%),
Ostracoda (1.43%). Brachyura (0.42%), Pelecypoda (0.34%), Nemertea (0.25%), Anumora,
Sea anemone, Pycnogonida, Sponge and Turbellaria (0.08%) (Figure 18).

34.2.24. February 2021

The macrobenthic standing stock varied in terms of biomass from 2.42 to 4.62 p/'m® and

population from 6128 to 7344 noJm®, Overall, an average biomass and population was 3.52
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g/m’ and 6540 no_/m* respectively. Faunal diversity of macrobenthos varied from 9 to 12 nos.
with an average of 10 nos. per quadrate, In total, 16 faunal groups were observed. Polychaeta
(26.85%) was dominant and followed by Amphipoda (24 28%), Isopoda (24.22%), Tanaidacea
(9.72%), Cumacea (B.75%), Copepoda(3%), Nematoda (1.59%), Ostracoda (0.67%),
Sipuncula(0.31%), Sea anemone, Nemertea, Pelecypoda (0.12%), Anumora,  Caridean
shrimp, Polyplacophora and sponge (0.06%) (Figure 18),

3.4.2.3. Navy-nagar (Tide pool-2)
3.4.2.3.1. November 2020

The macrobenthic standing stock varied in terms of biomass from 0.50 o 14.27 g/m’ and
population from 112 1o 304 no./m®. Overall, an average biomass and population was 3.99 g/m?
and 196 no./m’ respectively. Faunal diversity of macrobenthos varied from 2 to 3 nos. with an
average of 2 nos. per quadrate, In total, 3 faunal groups were ohserved.. Polychaeta (48.98%),
Amphipoda (46.94%), was dominant and followed by Nematoda (2.04%;), Brachyura (2.04%)

(Figure 19).
34.23.2. December 2020

The macrobenthic standing stock varied in terms of biomass from 1.7 to 4.04 g'm? and
population from 3408 to 5856 no./m®. Overall, an average biomass and population was 3.261
g/m* and 4620 no./m* respectively. Faunal diversity of macrobenthos varicd from 8 to 13 nos.
with an average of 10 nos. per quadrate, In total, 15 faunal groups were observed. Polychaeta
(43.38%) was dominant and followed by Nematoda (20.52%), Copepeda (10.3%), Cumacesa
(8.4%), Isopoda {4.94%), Amphipoda and Tanaidacea (4.07%), Ostracoda (2.94%), Brachyura
(0.52%), Sea anemone{0.43%},Pycnogonida (0.17%), Gastropoda larvae, Holothuroidae, and
Pelecypoda (0.09) (Figure 19).

34.233. January 2021

The macrobenthic standing stock varied in terms of biomass from 1.82 to 547 g/m® and
population from 3296 to 8304 no./m®. Overall, an average biomass and population was 4.31
g/m® and 5752 nom? respectively. Faunal diversity of macrobenthos varied from 9 to 17 nos.
with an average of 10 nos. per quadrate, In total, 19 faunal groups were observed. Polychacta
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(40.26%) was domimant and followed by Isopoda (21.07%), Nematoda (132.93%),
Amphipoda(8.07%) Cumacea (7.65%), Tanamidacea (4.31%), Copepoda (3.06%), and
Ostracoda (0.90%), Sipuncula(0.35%), Fish larvae and Oligochaete (0.28%), Gastropoda,
Gastropoda larvae, Nemeriea, Polyplacophora (0.14%) Brachyura, Pelecypoda, Pycnogonida,
Sponge(0.07%) (Figure 19).

34134, February 2021

The macrobenthic standing stock varied in terms of biomass from 1.99 1o 5.4 g/m® and
population from 4144 to 14304 no./m”. Overall, an average biomass and population was 4.18
g/m” and 7888 no./m’ respectively, Faunial diversity of macrobenthos varied from 10 to 11 nos.
with an average of 10 nos. per quadrate, In total, 16 faunal groups were observed. Polychaeta
(38.29%) was dominamt and followed by Isopoda (26.22%), Cumacea (14%),
Amphipoda(12.27%), Tanaidacea (3.9%), Ostracoda (1.67%), Copepoda (1.62%), Nematoda
(0.96%), Pycnogonida, and Sipuncula(0.25%), Nemertea(0.2%), Brachyura and Pelecypoda
(0.10%), Caridean shrimp, Sea anemone and Oligochaeta({0.05%) (Figure 19).
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Table 1. Environmental data collected at donor and recipien! site during the present study in November 2020,

Site pH Salinity (ppt)  Chloride (g/kg) S5 (mg/L) DO (mg/) BOD (mg/L)
Worli (Donor site) B.17 34.01 18.82 20.48 2.89 0.71
Worli (Recipient site) B.11 34.26 18.97 39,88 3.06 0,72
Haji Ali (Donor site) 8.11 349 19.35 41.61 B.76 0.99
Navi nagar (Tide Pool 1) 8.17 33.21 18.38 13.44 4.06 0.98
Navi nagar (Tide Pool 2) 8.19 3507 _19.41 = 2833 2.64 0.77
__Site  NO; (umolL) NO; (umolL) NH,* (umolL) PO," (smolL) Phenol (ug/L)
Worli (Donor site) 1.92 11.06 2.18 4.14 183.4
Worli (Recipient site) 1.53 13.67 3.48 4.79 204.5 =
Haji Ali (Donor site) 0.35 B.72 1.69 323 178.1
Navi nagar (Tide Pool 1) 0.64 1233 143 1.77 196.8
Navi nagar (Tide Pool 2) 0.33 9.73 1.71 2.30 138.7
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Table 2, Range and average of meiofauna at recipient sites along Mumbai coast during November 2020 to February 2021,

Density Biomass Taxon o
Location “:P:I“‘ (ind. 10em™) (ug 10 em™) (no.)
Min Max Av, Min Max Ay, Min Max  Awv.
Nov20 76 149 107 84.38 246.72 188,71 4 10 6
Dec20 610 1540 1117 4301.90 006098 622628 13 15 14
TR Jan21 393 660 521 201486 313387 264024 & 11 9
Feb2l 521 1523 956 370040  B3T298 8379.09 L1 14 12
Overall 76 1540 675 = R4 9061 4359 4 15 10
Nov20 245 577 433 58842 115495 065.98 5 7 6
Dec20 929 3149 1922 100405  2274.95 184456 11l 13 12
Birpsger (IE< jan2l 527 1674 1169 199721 1354539 795116 10 1 1
Feb21 1762 2694 2274 650185 2462907 1910418 12 13 12
Overall 245 3149 1450 588 24629 7466 5 1310
T Nov20 280 534 382 303878 791318 5871.15 4 b 5
Dec20 2975 4535 3644 537504 2663364 1604599 10 12 1]
Navymagar(TP-2)  “7n21 o060 2381 1596 438715 1408076 521306 9 10 10
Feb21 1735 2212 2017 493260 1710222 1208305 11 12 12
) Overall 280 4535 1910 3039 26634 10803 4 12 10
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Table 3. Composition (%3) of meiofauna ar recipient sites along Mumbai coast during November 2020 to February 2021,

=

Siation Waorli (R1) Navy nagar (TP-1) Navy nagar (TP-1) Tota)
Nov20 Dec20 Jan2l Feb21 Nov20 Dec20 Jan21 Feb2l Nov20 Dec20 Jan21 Feb 21
Nemaloda 7489 2451 2052 4335 6625 69.83 1785 4076 3394 2075 3218 1816 4440
Copepoda 661 4728 5451 4474 1893 1735 4692 2676 4137 4776 4361 4118  33.54
Tolychaeta 581 2059 2089 199 614 808 888 1001 399 409 471 349 655
Nauplius 133 000 000 275 513 341 652 585 931 1179 228 449 472
Isopoda 000 000 000 008 027 008 208 343 470 020 328 1533 3122
Amphipoda 000 087 037 308 032 005 725 073 044 197 703 763 269
Tanaidacea 352 000 000 008 000 004 906 093 015 0I5 365 349 137
Cumacea 000 000 012 004 007 022 009 020 216 020 185 449 113
Foraminifera 000 501 000 148 076 038 109 161 112 227 029 016 087
Ostracoda 000 0322 08 004 059 043 000 057 272 039 039 051 065
Oligocheeta 000 000 000 034 056 000 000 000 000 054 035 070 026
Sipuncula 000 000 000 000 059 006 009 000 000 069 025 035 021
Mite 264 153 272 008 002 003 000 000 000 000 000 000 014
Kinorhyncha 044 000 000 059 015 001 000 012 000 005 012 002 010
Bryozoa 000 DOD 000 068 000 000 000 000 000 010 000 000 005
Gastropoda 000 000 000 017 000 003 009 000 009 000 000 000 003
Turbellaria 000 000 000 008 0I5 000 000 000 000 005 000 000 0.0
Bivalvia 0.88 000 000 GO8 005 000 000 004 00D 000 000 000 0.2
Cnidaria 044 0O0 000 013 000 000 000 000 000 000 000 000 0.0
Echinodermata 044 000 000 004 000 001 000 000 000 000 000 000 001
Insecta 0.00 000 000 017 000 000 009 000 000 000 000 000 001
Cladocera 000 000 000 000 002 000 000 000 000 000 000 000 000
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Table 4. Range and average of macrafauna ai recipient sites along Mumbai coast during November 2020 to February 2021,

Biomass Population Faunal groups
Month Region (g'm", Wet weight) (no./m”)  (no.)
Min, Max. Av, Min. Max. Average Min, Max, Av,
Worli 0. 8006 140.69 36.861 272 1376 756 4 7 5
Nov 2020 NN(TP-1) 0.4891 18.426 5.2862 224 68 460 3 4 3.25
MN(TP-2) 0.0544 14.266 3.986 112 304 196 2 - R
Worli 60502 70.768 42.948 3352 13888 10248 11 14 12.5
Dec 2020 NN(TP-1) 5.3997 36.511 24.144 3424 8752 3516 T 12 105
NN(TP-1) 1.6802 4.0462 3.261 1408 5856 4620 8 13 10
~ Worli__ 52006 23532 15033 1840 1009 5160 10 13 11.75
Jan 2011 NN(TP-1} 1.7648 16.622 6.6194 2976 5760 4752 10 14 115
NN(TP-2) 1.8181 347135 4.3105 3296 8304 3752 9 17 11.25
Worli 10.53 B6.743 37.031 1696 5504 4700 10 14 12,25
Feb 2021 NN(TP-1) 24163 46235 3.5197 6128 7344 6540 9 12 10.25
B NN(TP-2) 19933 5.3843 4.1802 4144 14304 TEER 10 11 10.25
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- Chrlangiea sp. Rhizangiidae (unidentified species)

Psewdosiderastren tovami

Figure 1. Three varieties q.l"‘ eoral hive been Jound in the study area are considered for

transiocation

ary disharbing of corala

2 Blaced coral along with It substratem and fised with
it thes doror Site rapid vettp cmmenl 31 tha recipieng site

Cutting of subsiratum without

Figure 2. Coral translocation method wused at Worlli,
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Figure 3. Flow diagram shows the full process imvolved in coral colonies transiocatfon

during the present shidy
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Hirected soiw aacriee

Figure 4. Example of computation method used for area coverage [(4) and (B)] of coral
colonies during the present study. (C) Live coral colonies were considered for area coverage

computaiion only while bleached colonies are not included in the present study.
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Figure 5. Area coverage (%) range of coral (P. tayami) colonies on the rock/substratum

translocated from Hafi Alf to Navy nagar
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Figure 6, The map showing the donor and recipient sites of translocated corals during the

present study conducted in November 20210
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Figure 7. Spatio-temporal variation of environmental paramerers along the recipient
intertidal sites during the study period. A) Temperature; B) pH; C) Salinity; [Y) Turbidity: E)
Suspended solid (58); F) Dissolved Oxygen (DO): G} Riochemical Oxygen Demand (BOD).
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Figure 8, Spatio-temporal variation of nutrient parameters, polyaromatic hydrocarbon and
Phenal along the recipient intertidal sites during the study period. A) Nitrite; B) Nitrate; C)
Ammonia; D) Phosphate; E) polvaromatic hydrocarbon (PHc); F) Phenol,
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Figure 9. Spatio-temporal distribution of meiofaunal density, biomass and taxa number of

coral recipient sites along Mumbar.
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Figure 10. Percentage contribution of major deminating tixa {above 1% of total meiofaunal
density) showing temporal variation.at Worli. A) November 2020; B) December 2020, C)
January 2021; D) February 2021,
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Figure 11. Distribution pattern of diversity indicer hased on meiofmuna showing temporal

varigiion af Worlt

Figure 12. Percentage coniribution of major dominating taxa (above 1% of total meiofaunal
density) showing temporal variation.at Navy nagar TP-{. A) November 2020; B) December
2020: C) January 2021; D) February 202].
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Figure 13, Percentage contribution of major dominating tava {above | % of total meiofaunal
density) showing temporal variation.at Navy nagar TP-2. A) Nevember 2020; B) December
2020; C) January 2021 D) February 2002
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Figure 14. Distribution pattern of diversify based on meiofouna showing temporal variation

atf Navy nagar. ) TP-1; B} TP-2.
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Figure 15. Contribution of meigfaunal taxa (below 1% of total meiofaunal density) showing

temporal variation along the siudy area.
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Figure 16. Spatio-temporal variation of macrobenthic parameters af coral recipient sites
along Mumbai.
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Figure 17. Macrobenthic percentage composition and temporal variation at intertidal

transeci aof Worli
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Figure |8. Macrobenthic percentage composition and temporal variation af intertidal
transect of Nevy nagar (TP-1).
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Figure 19, Macrobenthic perceniage composition and temporal variation at intertidal

tranxect of Navy nagar (TP-2).
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Coral Plates

December 2020

January 20213y " . “February 2021

Plate 1. Monithly abservation of translocated corals P. tayami (Tag no. 089) at recipient sites.
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Plate 2. Monthly ebservation of translocated corals P. tavami (Tag no. 097) ai recipient yiles.
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December 2020

January 2021 February 2021
FPlute 3. Monthly observation of translocated corals P. tayami (Tag no. 098) at recipient sites.
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December 2020

January 2021 February 2021

Plate 4. Monthly observation of translocated corals P. tayami (Tag no. 109) ar recipient sites
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December 2020
]

January 2021 February 2021

FPlate 5. Monthly ebservation of translocated corals P. tayami (Tuy no. 119) at recipient sites.
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Meiofauna Plates

Wiarli

Plate 6, {4) Amphipoda; (B, C) Copepoda; (C} Nematoda; (E) Polychaeta; () Tanaidaceas;
(G} Isopoda,
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Navy Nagar

FPlate 7. (4) Mite; (B-F) Copepoda; (G) Bivalvia; (H) Kinorkyncha; (1) Amphipoda; (J)
Nauplii; (K) Turbellaria; (L) Ostraceda; (M) Polychaeta; (N) Isopoda.
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Macrofauna Plates

Worli

Plate 8. (A} Amphipoda; (B)Bivalvia: (C) Aipheidae; (D) Ophiwreidea; (E) Sponge; (F)

Sipumcula
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Wiorli

Plate 9. {A) Nemertea; (B)Chiton; (C) Limpet; (D) Bivalvia; (E} Cumacea; (F) Fopoda.
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Worli

Plate 10. (A) Turbellaria; (B) Tanaidaceae; (C) Brachyura; (D) Anomura, (E) Copepada.
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Worli

Plate 11. Polychaeia families. (A, B) Cirratulidae; (C) Maldanidae; (D) Eunicidae; (E}
Nephryidae; (F) Opheliidae
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Warli

Flate 12, Polychaeta families. (4) Capitellidae; (B} Chrysopetalidae; (C) Serpulidae; (D)

Polynoidae; (E) Sigalionidae; (F) Terebellidae,
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Worli

Plate 13. Polychaeta families. (A, B) Nereidae: (C) Pectinariidae. (D} Spionidae; (E}
Syllidae; (F) Phyllodocidae.
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Mavy nagar (TP-1)

Plate 14 (A) .fl'.rrljrjn‘r.':uuu'r.." (B} Isapoda, {C} Brachyura, () Cumacea, (E) Alpheidae



fnterim report on Coral tranzlocation MCRP (South) | March 2021

MNavy nagar (TP-1)

Plate 15. Types of Isopoda observed during present study (Nov202() - Feb2020).
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Navy magar (TF-1)

Plare 16. Polyehaeta famifies. (4) Arabellidan; (B) Dorvilletdae; (C) Sabellidae; (D)

(Flyceridae.
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Navy nagar (TP-1)

Plate 17 (4) Sea anemone; (B) Ostracoda; (C) Veliger larva; (D) Gastropoda; (E, F)

Ophiuroidae.
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Mavy nagar ( 1P-I)

Plate 18. (A) Nematoda; (B) Pycnogonida; (C) Holothuroidea;! (D) Bivalvia; (E.F)

 Intraroda
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Navy nagar (TP-2)

" FPlate 19. Types of Dupoda observed during present study at TP-2 (Nov2(020 - Feb20.20).
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Navy nagar (TP-2)

Flate 20. Polychaeta families. (4) Glyceridae; (B) Orbiinidae; (C) Chaetopteridae, (D)
Nephtvidae.
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1. STUDIES CONDUCTED

Measurements of waves, currents and tides are planned to be carried out by deploying
integrated coastal met-ocean buoys thal can measure wave parameters, currenl paramelcrs
along with coastal winds, Two coastal met-ocean buoys were procured, tested and are ready
for deplovment. The nationwide lockdown and further southwest monsoon of 2020 hampml:l
deplovment. The deployvment of these buoys were planned in October 2020 afler withdrawal
of monsoon and availability of boats for deployment is restored. However, duc to unforeseen
situation in procuring boat services. the deplovment was delayed till January 2021. A tender
for the deplovment services is ready to be floated on 10" February 2021 (Tender Reference
Number: NIO/Boat Hire/OED/Mumbai2021; Tender ID: 2021 _CSIR 69791 _1 du
100272021} and the deployvment is likely to be done before end of March 2021,

This report includes the results on the water quality studies camied out in the
nearshore waters of Mumbai extending from Rajiv Gandhi Sea Link in the north to Nariman
Point in the south. About thirteen locations positioned in a grnid like manner covering the
coastal waters at different distances ( 1km, 3km, and 8km) from the area of development were
sampled. The ficld observations were made from 05.03.2020 to 08.03.2020 and the results
are presented.  Apant from the water guality studies, shoreline changes from satellie
imageries over the period of 2019-2021 is included.

1.1 Sampling locations

A total of 13 subtidal stations were selected for the assessment of marine environment
of the western Mumbai coast as illustrated in Figure 1.1.1. The total area covered by these
sampling stations works out to be — 80 km”, The geographical positions of the sampling
stations, sampling depths and their distance from the coastline are given in the Table 1.1.1.

Table 1.1.1: Geographical co-ordinates of sampled locations in the coastal waters off
Mumbai with sampling depth and distance from the coastline.

1 19°0°56.72"N | 72°48"23.14"E
2 18°59°9.21"N | 72°47'535.T9"E - .
i 18°5T"16.52"N | 72°47'17.21"E 9.0 1.0
4 18756°25.73"N | T2748'1 1.91"E 9.0
3 18°55'34.92"N | 72°47'49.36"E 6.0
& 19°01°7.45"N | 72°47'0.07"E 12.0
7 1851 7.14"N | 72°46'48207E 1.0
E 18°5T27.28"N | 72°45'58.35"E 12.0 30
9 18°55"38.61"N | 72°46'1.80"E 15.0
10 192 1'30.10"N | 72°44'10.09°E 14.0
11 18°59'34,92"N | 72°43'56.93"E 18.0 20
12 1895744 34"N | T2743'1.72"E 19.0 X
13 187°5535.94"N | 72°43'11.67°E 16.0

1
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Figure 1.1.1: Study area with sampling locations
1.2 Sampling frequency

Water samples were collected during high tide (HT) and low tide (LT) at stations
within 1 km distance from coastline (herein after referred as 1 km zone) in order to check the
variability in water guality parameters with respect to tidal conditions. The stations at 3 km
and B km distance from coastling were sampled twice and the average values of water quality
parameters measured at these locations were reported. Water, sediment and selected

hiological characieristics were assessed at all staiions. Subtidal sediments were collected in
quadruplicate a1 each station.
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1.3 Water quality parameters

1.3.1 Sampling procedure :
Surface and bottom water samples were collected using Niskin samplers for chemical

analvses. Water samples at | m below the surface were also collected for the estimation of
FHc.

1.3.2 Methods of analyses

Majority of the water quality parameters were analysed within 24 h of collection in
the laboratory of CSIR-NIO, RC Mumbai. Concentrations of dissolved inorganic nutrients
were  determined by colorimetric method uwsing a UY-visible spectrophotometer
(Model:Shimadzu 1240). The concentrations of petroleum hydrocarbon (PHc) in water and
sediment were determined by solvent extraction technique, thereafter measured in a
Spectrofluorophotometer (Model: Shimadzu RF-5301 PC).

i) Temperature: Temperature was measured immediately after sample collection using the
centigrade mercury thermometer with a graduation of 0-50 °C {Precision +0.05).

ii} pH: pH of water sample was measured onboard using a poriable pH meter { Eutech Tutor)
with an accuracy of 0.1 pH units. The instrument was first calibrated with standard pH
buffers of pH 7.0 and pH 9.0 and then the measurements were made,

iii) Salimity: Salinity was measured using AUTOSAL salinometer. The instrument was
standardized with IAPSO standard sea water (OSIL, TUK).

iv) Total Suspended Solids (TS5S): Towal Suspended solids of 2 known volume of water
sample were measured by filtration using filtration pump (Aspirator Vacuum) (Preston and
Summers, 1997). Seawater samples were filtered through pre-weighed membrane filer
papers (diameterd? mm; nominal pore sive, 045 pm; Make: Millipore) using Vacuum
Pumpi{Make: Millipore). The filter papers were then dred (45°C) and weighed again, TSS
was calculated from the difference of initial and final weights of the filter paper and
expressed as mg/].

{v) Turbidity: Turbidity was determined by nephalometric method using a wrbidity meter
(Model: Orion AQA500; Make: Thermo Scientific). The instrument was calibrated with
known standards before taking the sample readings.

{vi) Chloride {CT): Chlonde content was measured using an AUTOSAL salinometer (Make:
GUILDLINE Instruments Lid. Canada). The instrument was calibrated with standard
seawater obtained from International Association for the Phvsical Sciences of the Oceans
(IAPSO; Make: OSIL, UK).

vii) Dissolved Oxygen (DO) and Biochemical Oxygen demand (BOD): DO concentration

in seawater was estimated by Winkler's method. A known volume of seawater sample was

first fixed onboard by adding the Winkler's reagenis A (manganous chloride) and Bialkaline
3



potassium iodide) immediately after collection. The precipitate so formed was then
decomposed with 50% Hydrochloric Acid (HC1) and the released jodine was titrated against
NaxS205. End point of titration was determined using starch indicator. Concentrations of DO
are expressed in mg/l. Samples for the determination of Biochemical Oxygen Demand
(BOD:) were collected in triplicate. The DO concentration was determined first using one of
the triplicate samples sccording to the Winkler's method. The remaining bottles were
incubated in BOD incubator for 3 days at 27 “C. DO concentration in these samples were
determined by Winkler's method afier fixing the samples immediately on completion of 3
days incubation period. The difference in the DO concentrations on the 1st and 3rd day
viclded the measure of BOD: and expressed in mg/l. BOD of the samples having DO <0.3
mg'l was analysed by seeded method.

viii) Phosphate-Phosphorous (POs"-P): Dissolved reactive phosphate was measured by
the method of Murphy & Riley (1962), modified by Grasshoff et al., 1999, in which the
samples were made to react with acidilied molybdate reagent and reduced using ascorbic
acid. The absorbance of the resultant blue complex was measured at 882 nm using Shimadzu
UV mini 1240 spectrophotometer. The instrument performance was eviluated using
international seawater standard for nutrient (OSIL, UK)

ix) Nitrite-Nitrogen (NO2-N): Nitrite was determined by the method of Grasshoff et al.,
19%9wherem the nitrite in the samples was measured afler diazotizing it with sulfanilamide
and coupling with N (1-Naphthy}-ethylene diamine dihvdrochlonde. The absorbance of the
resultant aro dve was measured at 543 nm wsing a Shimaden UV mini 1240
spectrophotometer.

x) Nitrate-Nitrogen (NOs'-N): Nitrate in the samples was first reduced to nitnite by passing
each through an amalgamated cadmium reduction column and the resultant nitrite was
determined as above, The measured absorbance was due to the initial nitrite in the sample and
the nitrite obtained after the reduction of nitrate. Necessary cormection was theérefore made for
any nitrite initially present in the sample.

xi) Ammonia-Nitrogen (NHa'-N): Ammoniz-nitrogen was determined by the Indophenol
blue method based on the principle that in a moderately alkaline medium, ammonia was
allowed to react with hyvpochlonite in the presence of catalyvtic amounts of niroprusside 1o
form indophenol blue, The formation of monochloramine requires a pH between 8 and 11.5.
The resultant blue complex was measured at 630 nm by spectrophotometer.

xii) Sulphate (S04%): Sulphate was analyzed using gravimetric methed by precipitating with
barium chloride as described in Grasshoff, 1983,

xiii) Petrolcum Hydrocarbons (PHe): Dissolved petrolenm hydrocarbons (PHc) were
extracted from seawater with n-hexane and quantified by using Shimadsu RF-5301PC
spectroflucrophotometer with excitation at 310 nm and emission at 360 nm (Ehrhardt, M.
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1983). Reference material used for quantifying hydrocarbons was the Saudi Arabia mixed
(SAM) crude oil.

1.4  Sediment quality parameters

1.4.1 Sampling procedure
Subtidal surfacial bed sediment from all locations was collected by a van Veen grab

of 0.04 m? area in quadruplicate. The sample after retrieval was transferred to a polyethylene
bag and preserved for further analysis.

1.4.2 Methods of analyvses
i) Texture: Dried sediment (25 g) mixed with deionised water and 10 ml sodium

hexametaphosphate (6.2 g/1) was sieved through 63 um sieve to retain sand and the passed
material was dispersed in deiomsed water (1 1). The fractions (20 ml) collected at 20 and 10
em depths immediately and after 2 h 30 min were considered as silt and clay, respectively.
Collected sediment fractions were dried separately and weighed. Different fractions of
sediment are expressed as percentage (%o).

ii) Metals: Sediment was brought into solution by trestment with cone. HF-HCIOu-HNO:-
HC1 and the metals were estimated on an ICP-0OES (PerkinElmer). Mercury was estimated by
flameless AAS techmique (FIMS-400, PerkinElmer) after digesting the sediment with
aquaregia. Accuracy of methods was ascertained by simultaneous analysis of PACS-2 and
BCS5-2, certified reference matenial (CRM, NRC-Canada) for trace metals and mercury in
sedimentL

iii) PHe: Sediment after refluxing with KOH-methanol mixture was extracted with hexane.
After removal of excess hexane, the residue was subjected to clean-up procedure by silica gel
column chromatography. The hydrocarbon content was then estimated by measuring the
Nuorescence as described under water quality analysis for PHe.

iv) Corg: Percentage (%) of Coy in the dry sediment was determined by oxidising organic
matter in the sample by chromic acid and estimating ¢xcess chromic acid by titrating apainst
fermous ammonium sulphate with ferroin as an indicator.

v) Total Phosphorus: Digesied samples for metal analysis were used for estimating total
phosphonus in the sediment. The method used was similar to that described under water
gquality analysis for PO P,

1.5 Flora and fauna
1.5.1 Sampling procedure

For microbiological analyses, surface water samples were collected using the Niskin
water sampler into stenlised PP bottles al each sampling location in the coastal waters of
Mumbai. Small portions of the sediment samples obtained by van-Veen grab from all the
sampling locations were aseptically transferred into fresh polvthene bags with a sterile
spatula before disturbing the sediment samples for other analyses. Immediately after
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collections. both water and sediment samples were stored in ice in an insulated icebox. They
were iransported 10 an adequately clean room (microbiology laboratory) for microbiological
analysis. Samples were stored in ice until they were processed for cnumeration of various
groups of hacteria

Polvethylene bucket and Niskin sampler respectively. were used for sampling surface
and near bottom waters for the estimation of phyvioplankion pigments and population.
Samples for enumeration of phytoplankton cell count were fixed in Lugol’s iodine and a few
drops of 3% buffered formaldehyde. Mesozooplankion samples were collected by obligue
hauls using Heron Tranter net {mesh size 0.20 mm, mouth area 0.25 m?) anached with a
calibrated flow meter. All collections were of 5 min duration, Samples were preserved in 5%
buffered formaldehyde. Sediment samples for subtidal macrobenthos were collected using a
van Veen grab of 0.04 m* area. Samples were preserved in 5% buffered formaldehyde- Rose
Bengal.

1.5.2 Methods of analyses
Microhinlogy

To detect the presence of faccal conlamination in scawater certain microbial
indicators such as Faecal indicator bactena (FIBs) were used. These FIBs are part of normal
intestinal flora. The two imporiant bacteria that form the indicator system are Escherichia
coli and faecal Srreplococer As detection of every pathogemc bacterium from water is a
ledious and expensive task, detection of indicator bactena offers a faster approach.
Bactenological analyvses for present study meluded the enumeraton of total viable counts
(TVC), total coliforms (TC), faecal coliforms (FC). Escherichia cofi like organisms (ECLOY)
and Streptococens faecalis ke Orgamism (SFLCH,

a} Total Viable Counts (TVC)

Water Samples: 0.5 mi of the water sample was added to 4.5 ml of autoclaved sea water in
order to get a dilution of 107, after vigorous shaking by hand for 30 seconds, 0.1ml of the
sample was spread plated on to full sirength  Zobell marine agar plates and incubated for 24-
48hours,

Sediment Samples: | gm of the sediment sample was suspended in 99 ml of auioclaved
scawaler, The suspension was vortexed for two minutes, The sediment was then allowed o
settle, and senal dilutions were carried out by senally transferring 0.5 ml of the sample w 4.3
ml awoclaved seawater, serial dilutions were carried out up 10 107 Then 0.1 ml of the
sample was spread plated onto full strength Zobell manne agar and incubated for 24-48hours,

b} Indicaror Bacterial Groups

Samples were analyzed by plating for Total Viable Counts{TVC), Tota Coliform
(TC). Escherichia coli like organisms (ECLO), Faecal Coliform (FC). Streprococcus faecalis
like Organism (SFLO). Colonies of TC,ECLO, FCLO and SFLO were counted separately.
The media employed for growth of bacteria were as follows:

)

)
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Total Viable Count Marine Agar

1
& Total Coliform Mac-Conkey’s Agar
3 Fecal Coliforms m-FC Agar
4 Escherichia coli like organisms (ECLO) MTHRFC Agar
| 3 Streprococcus faecalis like organisms (SFLO) M-Enterococcus Agar

i) Phytoplankion pigments

Water samples for phytoplankton analysis were collected using Niskin water samplers
(5 L capacity) from two depths (surface and near bottom). The samples were analysed for
phvtoplankton cell counts, composition and biomass (Chlorophyl] & and Pheeophytin) as per
the JGOFS Protocols (UNESCO, 1994),

a) Phytoplankion Biomass (Chlorophyll 2 and Phacophytin): For the estimation of the
concentrations of ¢chlorophyll a {(Chl a) and phacophytin (Phaeo), a known volume of water
sample (500 ml) was filtered through Whatman GF/F Glass fibre filter paper (47 mm
digmeter; nominal pore size, (.7 pm) and extracted in 90% acetone overnight at 5 °C. The
extracts were used for the estimation of fluorescence before and after acidification using
Turner Designs Fluorometer following Parsons er af. (1984). The fluorescence values were
converted to chlorophyll a and phacophytin using appropriate calibration factors.

b) Phytoplankton Abundance and Composition: For phytoplankton cell counts, a known
volume ol water was transferred to a plastic bottle (500 ml) and preserved in Lugol’s iodine
and formalin. The fixed and preserved samples were transported 1o laboratory for
identification and counting. The supernatant water was removed without disturbing
sedimented particles and the final volume was made to 10 ml. One ml of this was counted
using Sedgewick Rafier counting chamber, under inverted microscope. Total cells were
counted and organisms were identified using standard manuals of diatoms, dinoflagellates
and blue green algae. The counts are expressed as cells per litre basis for comparison. For
iaxonomic identification, a research microscope (Olympus, Japan, 400x) was used and the
identification was camed out according to available literature (Subrahmanyam, 1946
UNESCO, 1978, Tomas et al., 1997).

iii) Zooplankton parameters

Zooplankton samples were collected from surface waters by horizontally towing a
Heron-Tranter net (mesh size, 200 pm) attached with a calibrated digital flow meter (General
Oceanics, UUSA) at the mouth to record the value of water. After the haul (5 minutes), the nel
was carefully washed with seawater and the samples were collected in a plastic bottle. The
samples were then preserved in 4% buffered formalin prepared in seawater for further
analysis in the laboratory. Zooplankton biomass was estimated by displacement volume
method and expressed as ml/100m’ (ICES, Zooplankton Methodology, 2000) and the
concentrated samples were diluted 1o an aliquot of 6.23% using a Folson plankton splitter and

7



were then examined under the stercoscopic binocular microscope (Leica, Germany) for
numerical counts and group identification

iv) Macrobenthos

Sediment samples for macrofauna were washed through a 500 um mesh sieve with
copious amount of scawater. Afler sieving, the fauna (live animals) were carefully separated
and together with residual sediment, if any, the samples were fixed in 5% buffered formalin
solution with Rose Bengal stain. All samples were labelled and stored for further
examination. In the laboratory, the sediments were washed again under tap water and the
materials were preserved in 3% buffered formaldehyde containing Rose Bengal stain. For
quahtative enumeration, each sample was examined under a binocular microscope. The
organisms were separated into different taxonomic groups for further identification. All taxa
were wdentificd to their species level o the extent possible with the help of standard
taxonomic references and available expertise. Macrofaunal abundance was expressed as
ind./m”, Macrofaunal biomass was determined by taking weight measurements on an
electronic balance and was expressed as g/m® wet weight, From the grab, sub-samples for
meiofauna were collected using an acryvlic core (@ = 2.5 em: 10 em long) for meiobenthic
study. Sediment length of the core was measured. The samples from the core were fa folo
transferred 1o polvthene containers, labelled and preserved in 3% neutral fornmalin mixed
with Rosc Bengal for further examination. In the laboratory, the meiobenthic sedimenis were
passed through 300 pm and 65 um sieves and organisms retained on finer mesh sieve were
considered as meiofauna. All the meiobenthic organisms were counted and identified up to
group level under a sterco-zoom microscope. The density counts of meiofauna were
converted to ind./ 10 em?,

1.6  Data presentation

In order to identify changes, if amy, in the ecology of the manne segment off Mumbai
due 1o the ongoing construction works for the coastal road project. the data of the stations
were clubbed as per their distance from the coast as presented below and compared. The
present data (March 2020) is compared with March 2019 and December 20019 10 understand
the seasonal variations.
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2. PREVAILING ENVIRONMENT
2.1 Water quality
2.1.1 Temperatare

Water temperature generally regulates distribution, composition and activity of living
organisms in aquatic environment. It regulates metabolism. survival ability and reproduction
efficiency in major aquatic animal. In general, the water temperature varies with prevalent air
temperature in shallow coastal areas. Dunng March 2020, air temperature around the study
arca was ranged at 25.0-29.5°C (av.26.7°C). Limits of water temperature closely followed
the air temperature, with values ranging between 24.5-29.0°C (av. 26.2°C) (Table 2.1.1). The
average limits of water temperature in surface (26.2°C) and bottom (26%C) water column
were roughly similar during March 2020. The average water temperature limits were
comparable around 1 km, 3 km and 8 km zones, with a unit degree higher in the 1 km zone,
thus indicating limited spatial variability, Such varistion could be related with air
temperature variation and with the diumal change in temperature. The zone wise comparison
of average air and waler lemperatures during March 2019, December 2019 and March 2020
are presented in Figure 2.1.1.

Owerall the water temperature around the study arca during March 2020 was lower
than those recorded during March 2019 and much lower when compared with December
201%. Furthermore, similar trend was also reflected in air temperatare, which indicated that
the relative varigtion in water temperature in the study arca was in line with short-term
diumal vanation. The water temperature in this study did not exceed 35°C (considered as
threshold limit for tropical aquatic species), therefore unlikely 1o have any significant impact
on aquatic organisms.
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Figure 2.1.1: Air temperature (left) and water temperature (right) variation in the coastal
waters ofT Mumbai during different sampling periods.

212 pH

Seawater pH is mainly regulated by carbonate svstem (CO. HCOs and COs%), salt
content and borate alkalinity. In general, seawater pH vanes between 7.8 and 8.3, but due w0
increased HCOy ions in industrial era, pH can broadly vary between 7.9 and 9.0. In shallow
and biologically active tropical coastal water, diwrnal pH can vary between 7.3 and 9.5,
conducive to the photosynthesis process, Mixing of freshwater in nearshore environment
during monsoon and release of low pll water from anthropogenic activities mainly affect the
bulTering capacity. which cause reduction of pH (below 8.0). A pH range of 5 1o 9 is not
direcily harmful to aquatic life but the rapid change in pH can turn common pollutants more
toxic in marine walers. The range of pH around the study area during March 2020 was
between 8.1 and 8.9 (av. £.3), with similar surface and bottom water pH limits (L.e. 8.5). The
pH variation between surface and bottom water was not significant indicative towards a well-
mixed water column during March 2020 (Tables 2.1.1), The comparison of average pH

during the three different sampling periods is presented in Figure 2,12,
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Figure 2.1.2; Variation of pH in the coastal waters off Mumbai during different sampling
pernods,
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The average limits of pH in all the three zones were nearly similar, indicative of
limited spatial variation of pH around the study area during March 2020. However, when
compared with the pH of March 2019, the values of pH were roughly higher up to +0.5 in all
the three zomes. This could be related with the diurnal change in pH in the study area,

2.1.3  Salinity

Seawater salinity levels are dependent upon the balance between evaporation and
precipilation averages at 355 psu. Salinity is an important ecological factor for the organisms
that live in marine water. The organisms are acclimatized to a certain range of salinity,
however, large variation in the salinity levels can result in adoption and/or dominance of
selected organisms in the lower order, while higher order organisms may migrate. In coastal
and nearshore waters, abrupt changes in salinity are generally caused during high saline
effluent discharges from the anthropogenic activities. Sudden changes in salinity may cause
high mortality of biota including fish due to salinity shock.

The range of salinity during March 2020 was 34.7-35.7 psu (av. 354 psu), with
surface and bottom ranges as 34.7-33.7 psu. 33.0-33.6 psu, respectively (Table 2.1.1). There
wag not much variation noticed in the average limits of salinity between surface (33.4 psu)
and bottom (35.4 psu) during the sampling period. The average salinity at high tide (35,3
psu) and low tde (352 psu) were nearly similar during March 2020. The temporal and
spatial vanations in average salinity values are represented in Figure 2.1.3.
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Figure 2.1.3: Variation of salinity in the coastal waters off Mumbai during different sampling
penods,

The average salinity values roughly increased from towards 8 km zone impacted by
the marine waters. The change in salinity during all the campaigns of this study do noi
indicate any abrupt change and indicate natural variation.

214  Suspended Solids (SS)

Suspended Solids (35) are mainly made up of inorganic and organic materials from
hinterland soils, degraded and fresh residues of plant, plankion and algae ctc. float in the
water column and eventually sink into sediment due to effects of physicochemical properties
of seawater. They contribute to turbidity of seawater and higher concentrations of 88 can
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affect health of the aquatic animals and submerged vegetation by reducing the
photosynthesis. The reduced rates of photosynthesis cause less dissolved oxygen production
by the plants. In case of complete blockage of light by turbidity, the photosynthesis by
bottom dwelling plants will cease; therefore they die and start to degrade. The bacteria act p
on the degrading plant by using up the dissolved oxygen. S8 in the water column also
adversely affects certain sensitive populations through monality. reducing growth rate and
resistance 1o diseases, preventing proper development of fish egps and larvae, modifying
natural movement and migration and reducing abundance of available food. 88 seuling on the
bed can damage the benthic invertebrate population, block spawning ete,

The 58 was ranged at 5.2-42.9 mg/l (av. 20.8 mg/1) during March 2020, with surface
and botlom averages being 16.6 mg1 and 24.9 mg/l, respectively { Table 2.1.11. The valoes of
55 varied within a narrow range during high and low tides, ranging 17.2-30.8 mg/l in surface
and 13.2-42.9 mg/l in bottom waters, The uverage 85 values of the three zones during
difterent periods are presented in Figure 2.1.4.
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Figure 2.1.4: Variation of suspended solids in the coastal waters off Mumbai during difTerent
sampling periods.

The average 55 values remained higher atl km 2one and lower at 8 km zone during
March 2019 as well as March 2020, This is indicative of settling of 58 in marine water. The
S§ limits found in all the three zones of March 2020 were lower than that of December 2019,
which could be related with dominance of low-turbid waters during pre-monsoon as
compared to that during post monsoon penod in the coastal regions off Mumba,

S5 img1)

2.1.5  Turhidity

Turbidity of water relates to optical cleamess and is affected by contents of
dizssolved matter and S5 present in it. In general. turbidity has direct relationship with 55 in
water. However, some deviations may occur as 55 includes silt, sediment, non-settleable
solids, bactena. ¢lay, algae and settleable solids. whereas turbidity mav be the contribution of
these plus dves, coloured dissolved organic matter and humic acids excluding settle able
solids. Measurement of turbidity is one of key parameter in deciding the quality of water as
high twrbidity can harm fish and other aguatic life by reducing food supplies, degrading
spawning beds. and affecting gill function.

Turbidity was ranged at 1.0-50.7 NTU (av. 9.4 NTLU) during March 2020, with
surface and bottom ranges at 1.0-34,7 NTU and 2.2-50.7 NT1J, respectively (Tables 2.1.1-
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2.1.13). Like SS. average values of wrbidity varied within a narrow range during high and
low tides. averaging 5.4 and 13.4 NTU respectively during March 2020. The average limits
of twrbidity at different zones during dilferent sampling campaigns are présented in Figure
) .
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Figure 2.1.5: Vanation of turbidity in the coastal waters off Mumbai during different
sampling periods.
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The above figure indicated lower turbidity during the premonsoon (March) period as
compared to the postmonsoon (December) across different depth zones.

2.1.6 Chloride (CI')

The Chloride, in the form Cl ion, i one of the major inorganic anions or negative
ions in saltwater. Seawater (salinity 35 ppt) has natural C1” concentration of 19400 mg/l or
19.4 pg'kg. Natural spikes in chloride concentration can occur during summer and‘or “low-
flow™ periods, when the evaporation exceeds precipitation. The C1™ in the environment can
come from sodium chloride (NaCl) or from other chloride salts such as potassium chloride
{KC), caleium chloride (CaCla) and magnesium chloride (MgCl:) and anthropogenic factors
such as road salt and due to contamination by the sewage.

Concentration of Cl” ranged at 19.2-19.7pg'kg (av. 19.6 pg'kg) during March 2020,
The average Cl concentration in surface (19.5pp/kg) and bottom water (19.6 pug'ke) were
nearly similar and close to 19.4 pg/ke, which shows no natural addition of Cl'in the region
{Table 2.1.1). There was no significant variation in CI” among all the three zones of the
study, Comparative average values of chlonide during the three sampling are presenied in
Figure 2.1.6.

As compared to the CI7 values of December 2019, the ClI values in March 2019 and
2020 were higher at all the three zones. This is relative to seasonal change in salinity in the
study area.
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Figure 2.1.6: Variation of chloride in the coastal waters off Mumbai during différent
sampling periods.

L7 Dissolved Oxygen (DO) and hiochemical oxvgen demand (RO

DO is an imporiant parameter of waler guality and its concentration in water
highlights the ability of a water body to suppori aquatic life. The sources of M) in aquatic
environments such as bay, pear-shore and offshore are combining due o photosynthesis,
atmosphere exchange and addition of oxvgen-rich water by river runoff. Consumption of DO
during heterotrophic oxidation of oxidizable organic maner and respiration by aguatic flora
and fauna gives nise o biochemical oxvgen demand (BOD). It 15 difficult to attain the
threshold limit of DO for aguatie life, since environmental conditions, wasie loading and
natural levels of DO vary considerably and ihe existent composite aquatic life has variable
demand for DO depending on their composition, age, activily, nutritional status &te.
However, it has been observed that below 3 mg/l concentration of DO, good and diversified
aquatic life may not sustain since feeding of many organisms is stopped and their growth is
retarded at low DO levels. Embryonic and larval stage of aquatic life are especially
vulnerable to reduced oxygen conditions and may result in retarded development and even
partial mortality. It is considered that the level should not fall below 4 mg/l consistently for a
longer period of time.

The range of DO during March 2020 was 2.7-11.6 mg/l (av. 6.5 mg/l). with
comparable surface (7.1 mg/l) and bottom water (6 mg/l) averages (Table 2.1). The high and
low tide averages of DO at 1 km zone were 8.6 mg/l and 7.0 mg/l, respectively during March
2020. Consumption of DO during heterotrophic degradation of oxidizable organic matter
creates oxygen demand referred as BOD, measured afier incubation of [X0) samples for 3
days at 27°Csoon after the collection. Presence of sufficient DO through replenishment keeps
this demand low. However, input of oxidizable organic matier ofien cause enhancement of
BOD. which is the indicator of unfavourable conditions for the aguatic lite. The BOD was
ranged at 1.2—6.6 mg/l (av. 3.7 mgT) during March 2020, with surface and botiom water
averages of 3.7 mg/l and 3.6 mg/l, respectively (Table 2.1). The high low tide averages of
BOD at 1 km zone were 4.2 mg'l andd.5 mg/l, respectively during March 2020, The zonal
average values of DO and BOD during different periods are presented in Figure 2.1.7.
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Figure 2.1.7: Vanation of Dissolved Oxygen (top) and Biochemical Oxygen Demand
(bottom) in the coastal waters off Mumbai during different sampling periods.

The average DO levels were higher during March 2020 as compared to the other monitoring
periods. On an average, DO limits remained =3 mg/l throughout. which indicated that in the
sudy area a well oxvgenated water column prevailed for the healthy aquatic life. During
March 2020, average BOD limits around all the three sampling zones were more or less
similar and higher as compared to other two sampling months as displayed in the above
figure. The BOD of =4 mg/l associated with fairly high DO (>7mg/l) observed in the
northern transect. could be related with efficient biochemical oxidation by the heterotrophs
present in those water or could be due to localized impact of sewage, which were absent in
other regions.

218 Mutrients

The nutrients such as forms of phosphate. nitrogen and silicon, along with trace
retals are used by phytoplankton during primary productivity. Amongst these, nitrogen and
phosphorus occur in estuaring and coastal water mainly in forms of nitrate (NOs™ ; oxidation
stale +5) and ammonium (NH.7: oxidation state -3) along with other compounds, The
dominant forms of nitrogen that exist in seawater are pitrate (NO1-N), nitrite (NO2-N) and
ammonium (NHa"-N), NHy*-N is produced during the oxidation of organic matter, which is
later oxidized 10 produce NOs™-N via NOy'-N, in the presence of sufficient quantities of DO
in the environment. NOx-N is an intermediate product of oxidation of NHs'-N and reduction
of NOs-N and is thermodvoamically unstable. Nitrogen cycle involving clementary
dissolved nitrogen; oxides: NO3™, NO;™ and reduced forms: NHy', play a significant role in
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sustaining life within the aquatic environment, NOs-N is the end product of oxidation and
most stable form at pH 7. The principal source of nitrogen in manne environment is fixation
of atmospheric N2, NO:™ ocours in seawater as an intermediate product of NOs' reduction in
mictobial processes ie. denitrification at low oxygen level at which NO7 is further
transformed into Nz under anoxic conditions, Inorganic phosphorus occurs most often as the
phosphate (POWS-P), Though these nutrients are essential for life support in the aquatic
emvironment, their ennchment in nearshore regions may hamper the coastal nutrient satus
and in extreme ¢ases 1t can lead to eutrophication. Collectively, the compounds of phosphate,
nitrogen and silicon are prime nutrients used for primary productivity. However, occurrence
of high levels of these nutrients in creck and near-shore regions may hamper the coastal
nutrient status and in extreme cases it can lead o eutrophication.

(i) Phosphate (POS-P)

Phosphate is an essential nutrient required for plant nutrition. Anthropogenic
spirces of phosphates in coastal marine environment include domestic sewage, deiergents,
effluentz from agro-based and fertilizer industries, agriculiural runoff, organic detnifus such
as leaves, cartle waste etc. The range of phosphate around the study area during March 2020
was 0.04—1.7 pmol/] (av. 0.6 pmol/l), with surface and bottom averages of 0.5 and 0.7 pmold
respectively (Table 2.1.1). The higher value (1.7 pmol/T) observed ot nearshore region in the
North, also associated with lagh BOD could be related with localized discharpe. The average
limits of phosphate during high and low tides were almost simlar ve. 0.7umol/] during
March 2020. The average POy -P values at different zones during the three sampling periods
are prescnted in Figure 2.1.8 (1)
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Figure 2.1.8(i): Variation of phosphate in the coastal waters off Mumbai during different
sampling periods.

A decreasing trend in the average concentrations of phosphate from | km to § km
zone was observed during all three sampling periods indicating distinet spatial variability, Un
an average, the phosphate limits at all the three zones during March 2020 were lower than
that in March 2019, indicating temporal variation and/or shont term changes, which is

apparently not significant.
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(ii) Nitrate (NO3-N)

The nitrate range dunng March 2020 was 0.1-8.4 pmol/]l {(av. 2.8 pmold). The
average limits of nitrate in surface and botiom were2.3 and 3.3 pumol/l. respectively (Table
2.1.1% The average limits of mitrate during high and low tides were 3.8 and 3.5 pmol/,
respectively during March 2020,

(iii)  Nitrite (NOr-N)

The range of NOw™-N was between 00001 and 2.6 pmol/ (av. 0.6 pmol/1), with surface
and bottom limits having ranges of 0.001-2.1 and 0.1-2.6 pmol/l respectively (Table 2.1.1).
The average limits of NOy-N during high and low tides were 0.7 pmolland 0.6 umol/l.
respectively in March 2020, The average values of NOy-N of all three zones during the three
sampling periods are presented in Figure 2.1.8 (i7) and ().
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Figure 2.1.8 (ii): Variation of nitrite (left) and (/) nitrate (right) in the coastal waters off
Mumbai during different study periods.

As presented in the figure, the average concentrations of nitrite and nitrate decreased
from 1 km to 8 km zone in this study. Both nitrite and nitrate concentrations were lower as
compared to the previous campaigns during March 2020, The process of decrease of nitrite as
well as nitrate in coastal waters are often relevant to the building of organic molecules with
processes such as nitrate assimilation as well as nitrate reduction.

(iv)  Ammonium (NH4™-N)

The ammonium is unstable in natural surface waters, therefore further oxidized 1o
nitrate via nitrite. The concentration of ammonium in surface and bottom water column were
ranged at 0.3-47 pmol/l and 0.5-8.1pmoll respectively, whereas the ammonium
concentration varied between 0.3-8.1 pmoll {av. 1.7 pmol1) during March 2020 (Table
2.1.1). The average limits of ammonium during high and low tides were 2.0 pmol/l and 2.1
umoll, respectively during March 2020, The average NHs'-N values at different zones
during the three sampling periods are presented in Figure 2.1.8 (iv).
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Figure 2.1.8 (iv): Variation of Ammonium in the coastal waters off Mumbai during different
periods.

As shown in the figure, the mean values of ammonium mndicated a decreasing trend
from 1 km to 8 km zone during March 2020. The average limits during this period were
similar to the results of March 2019,

COnerall, the nitrogenous component such as nitrate and nitrite were lower during the
sampling peried, which indicated their limitation. The spatial variability of nitrate was
significant, with higher limits in nearshore waters. There was no substantial enrichment of
these nutrients found during the campaigns. Overall, higher levels of DO in all the three
zones associated with lower BOD suggests a natural nutrient variability in the region.

(v)  Sulphate (S04%)

Sulphate (83047) is one of the conservative elements, which co-varies with chlorinity
in seawater with a constant ratio of S04%: Cl is 0.14 (Morris and Riley 1966). The principal
source of sulphur in coastal marine environment could be from sea salt during rain and
continental and anthropogenic sources (Kroopnick, 1977), The 804" Cl ratio may vary with
the addition or removal of S04°. Hence, the addition of S0y rich substance can enhance the
concentration of S04* and thereby the S04™: Cl ratio. Funthermore, reduction due to removal
or dilution of S04 sals can cause decrease of S04 : C1 ratio. The range of sulphate during
March 2020 was 2.0-2.9 gkg (av. 2.4 p/kg). On an average there was no significant varetion
in sulphate values between surface and bottom waler column during the sampling campaign.
The average limits of sulphate in surface and bottom waters ranged between 2.0-2.9 g/'kg and
2.1-2.7 g’kg respectively during March 2020, The zonal average S04 values during the
different sampling periods are presented in Figure 2.1.9 ().
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Figure 2.1.9 (a) : Variation of Sulphate in the coastal waters off Mumbai during different

periods.

There was no significant variation in average sulphate levels among all the sampled
zones during March 2020, Likewise, the SO,*: C1 ratio varied within a very narrow range in
surface as well as bottom water samples i.e. between 0.13 and 0.15. From the Figure 2.1.9 (b)
it was evident that the average SO4*; Cl at all the stations were nearly identical and, in the
range obscrved for the natural scawater. The SOu* vs, Cl plot for all data collected during
March 2019, December 2019 and March 2020 around off Mumbai waters are presented
below:
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Figure 2.1.9 (b): Inter-relationship between Chloride and Sulphate contents in the coastal
waters off Mumba dunng different penods.

The results indicated that all the data points (2 o sv.) are in line with the average 5045
: CF ratio of sea water (i.e. 0,14; Morris and Riley 1966). Few of the observations indicated
higher or lower 504" Cl ratio, which may be due to natural variation of Cl in water samples.
The Cl enrichment in nearshore and coastal areas are normal, however, the processes such as
sulphate reduction is ruled out as indicated by fairly normal DO values. Therefore. it appears
that there was no accumulation or removal of sulphate in the study area
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2.1.9  Petroleum hydrocarbon (FHc)

Naturallv occurring hydrocarbons in aquatic environment are in \race amounts of
simple forms produced by microbes. PHe derived from crude oil and its products are added to
marine environment by anthropogenic activitics namely production of crude oil and s
products, their transport, ship traffic. etc, Prominent land-based sources are domestic and
industrial eMuents, aimospheric fallout of fucl combustion products; condensed vapors ete.
PHc can cause severe damage to the aquatic life when there are sudden discharges in large
quantities during accidents such as tanker collision. pipeline rupture, fire ete. Samples for
PHc were collected Im below the surface water. The concentration of PHe measured dunng
March 2020 around off Mumbai was ranged at 1.7-3.7 pp/ (av. 2.8 pg/l) (Table 2.1.1). The
comparative averages of PHe during March and December 2019 for all three zones are
presented in Figure 2.1.10.
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Figure 2.1.10: Variation of PHe variation in the coastal waters off Mumbai during different

periods.

As presented in Table 2.1.1. the average values of PHe decreased from 1 km zone
wowards § km zone during the study period, indicating minimal contamination due to
petroleum compounds in the 8 km zone off Mumbai. As displayed in the above figure, the
average limits of PHe were comparable with previous sidies around the same region.

1.1  Sediment guality

The sedimentary bed in coastal aquatic systems act as an eventual sink of 35, which
often carries significamt amount of chemical substance (metals, organic carbon and
pollmanis) from the source region via water column. The pollmants removed through
adsorption are attached to the 58, In several instances, 11 15 observed that even close o a
location of effluent release, the metal content in receiving water often decreases 1o a normal
value making assessment of contamination through analvsis of water. a difficult task.

The concentrations of metals, organic carbon (Ce) and pollutants increase over a
period of time al the sediment-water interface dependent upon the balance between their
receiving fluxes, accumulation and removal rates. Moreover, the accumulation of metals, Cug
and pollutants in sediments over a period of time can substantially indicate the quality of
sediment. A good quality sediment substratum is essential for a sustainable healthy benthic
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ecosyvstem. The data on metals. PHe. phosphorous and Ciy in the sediment samples collected
during March 2020 are presented in Tahle 2.2.1.

2.2.1 Texture

The textural charactenistics of bed sediment around the study region during March
2020 showed compositional change in clay, silt and sand fractions. but mainly dominated by
the silty fraction. The average percentage of silt was higher at all the three zones. There was
no significant difference in the relative composition of grain size fraction in sediment during
all the sampling campaigns as indicated in Figure 2.2.1,

L

&0 ;

60 -

40

20

0 : .

Mar-1%9 Dec-19 Mar-20

Suli(%a)

Peniod of sampling
. ® ] km |
IE'-]!-:IIJi
ESW =3 ki |
g5 4
A 5
04— : —:
Mar-19  Dec-19  Mar-20
Penod of sampling
4

Clay (%a)

et
20
lu - ‘
" | .I

Mar-19  Dec-19  Ma-20

Penod of sampling |

Figure 2.2.1: Texture (Sand (top), Silt (middie) and Clay (bottom)) properties of the coastal
sediments off Mumbai during different sampling periods.
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2.2.2 Metals

Bed sediments in uncontaminated areas has lithogenic metal concentrations, which
are derived from rocks and soils encountered. However, these levels can get altered when the
coastal waters receive discharges of anthropogenic effluents. The forms of metals in sediment
namely hydroxides. sulfides. carbonates associated with organic substances entenng through
aqueous phase are influenced by several factors that determine their residence time in
thermo-dynamically metastable phase, They are enriched as deirital mincrals, chemically
absorbed and complexed, co-precipitated. flocculated eventually scttled in sediment. The
varigtion of metal content largely depends upon the texture of bed sediment, Studies have
demonstrated that marine sediments  from  industriabized cosstal areas are  greatly
contaminated by metals; therefore, the evaluation of metal distribution in surface sediments is
useful to assess the pollution in the manne environment. The results of metal content in
sediments from the subtidal regions oft Mumbai during March and December 2019 are
presented in Table 2.2.1. The average comtents of different metals in three different zones
dunng the three sampling periods are presented below.

Results indicated the metals contents along the dispersal pathways e.g. from 1 km to

8 km wone off Mumbai did not follow any significant trend. Exceptions were Al, Fe, Ni and
Cu. which showed a marked decrease @t | km zone duning March 2020, Vanations in
lithogenic fraction of metals in sediment across the eastern Arabian Sea are often commonly
noticed due to various factors such as, variable inputs of SS through land drainage. littoral
transport, and continental sediment movement during tidal epochs ete, The variations in the
concentration of trace metals could also be due to changing levels of Al and Fe, which
generally influence the concentration of trace metals. The average levels indicaled pearly
similar values during March 2020 as cﬂmpai.l‘rd 1o other two sampling l;ampm'p& However,
Hg showed lower contents during March 2020, The average concentration of metal can
fluctuate spatially dependant up on their source and abundance in the grain sized fraction of
sediment deposited in the area. Their efficient transport can bring forth change in the
concentration more significantly as compared 10 their wilization in dynamic coastal
environment such as Mumbai.
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Figure 2.2.2: Varigtion in Aluminium (Al), Manganese (Mn), Cobalt (Co), Copper (Cu).
Chromium (Cr), lron (Fe) , Nickel (Ni), Zinc {Zn), Mercury (Hg) in the coastal
sediments off Mumbai during difTerent sampling periods.

2.2.3 Petroleum hydrocarbon (PHe)

The concentration of PHe in sedimenis off Mumbai is a vital parameter in the context
of operations and activities such as operational fishing boats, ships and barges The
petroleum residue left after their release into water either due to transportation activity or
major oil spillage adsorbed by 85, therebv eventuallv deposited on the sediment. Hence. PHe
levels in sediment serves as a useful indicator of cumulative effect of oil contamination. The
average concentration of PHe in sediments from different zone 15 presented below. The PHe
in sediments ranged from 0.0 to 1.0 pg'e during March 2020in the study area (Table 2.2.1).
The zone wise averages of PHe in sediments duning both sampling periods are presented in
Figure 2.2.3.
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Figure 2.2, 3:Vanation of Petroleum hyvdrocarbon in the coastal sediments off Mumbas during
different sampling periods.

There was no significant trend of PHe variation observed in sediment during March
2020, with more or less lower values observed during March 2020 as compared to the other
two campaigns. which is indicated in the above figure The aversge PHe limits were
relatively lower at the | km and § km zones as compared 1o 3 km zone during March 2019
and March 2020. Overall the PHc levels found in the 8 km zone area were low, which
therefore did not indicate any major contamination due to petroleum compounds upto off
shore.
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2.2.4 Organic carbon (Corg)

Clrganic matter in nearshore and coastal sediments are mainly sourced from terrestrial
runoff. Anthropogenic organic matter inputs can be reflected through abnormal increase in
Cog, which can disturb the ccosystem. Cog present in the bed sediments are utilized by
benthic organisms to a large extent. A fraction is also decomposed in the presence of DO by
heterotrophic microorganisms, Hence, DO in sediment-interstitial water is continuously
consumed and anoxic conditions develop if the organic matter is more than that can be
oxidized through oxygen as an oxidant. Such anoxic conditions are harmful to benthic fauna.
The average contents of Co in the subtidal sediments from all the three zones of this study
are presented in Figure 2.2.4.
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Figure 2.2.4:Variation of Organic Carbon in sediments in the coastal waters off Mumbai
during different sampling periods.

The average content of Con did not vary significantly from 1 km zone towards 8 km zone,
which may be due to their similar source or origin, On an average, the limits of Cug in all the
three zones were comparable with the limits found during the previous campaigns. The
comtents of Cay vaned negatively with sand in the sediments during this study. The contents
of Cop often corresponds to their nature and origin, however the content itself may not
represent with any specific source bul when compared alongside of other parameters such as
izl nitrogen content and the isotopic signatures, the potential Cuy sources can be identified.

225 Total Phosphorus ()

Lithogenic phosphorus in nearshore marine sediments mostly derived from the
geological sources through river, while, the anthropogenic phosphorus is the result of sewage
and industrial discharges, agriculiural runoff eic. The phosphorous in sedimenis ranged
between 887-1324 pg'y during March 2020. The average contents of sedimentary P in all
the three zones of this study are presented in Figure 2.2.5.
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Figure 2.2.5:Vanation of Total Phosphorus in the coastal sediments off Mumbai during
different sampling periods.

The average contents of sedimentary P around all the three zones off Mumbai region
did not vary signilficantly during March 2020. The average content of sedimentary P during
March 2020 showed decreasing pattern from 1 km to 8 km zone and similar to the pattern of
December 2019 as shown in the figure, This is indicative of the addition of P to the nearshore
region.

In summary, it was considered that the sedimentary parameters such as texture,
metals, PHe, Cug, and P in the subtidal sediments around off Mumbai varied widely within
the region, but hardly indicated anv abrupt rise in values as compared to the previous
moniloring results across the same region, Also, clear seasonal tremds with less spatial
variahility are seen for geo-chemical elements such as Coy, cortain metal, P, ete,
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Table 2.2.1 : Sediment quality in the coastal waters off Mumbai duning March 2020,
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03 |91 | 56 | 7.1 148.4 | 8190 | RO 4.9 010 | 1.5 | 1091 2.6

02 |M6[ 52 | 67 | 1419 | B652 | 76 | 347 009 [ 1.4 | 1053 | 06

0.0 (936 64 | 7.1 | 1476 | 8625 | 7B | 333
02 (45| 54 | 70 | 1457 | 9165 | 7.B | 335 009 [ 1.8 | 1098 | 0.1

013 | 1.5 | 1063 | 02

:;amqmuhuu—i
=

—
=

0,2 | 958 40 | 7.2 152.9 | B51.5 8.2 353 0.12 L] 1176 0.9

13 1.2 (920 67 | 63 | 1492 | 8504 | 74 | 332 839 57.5 LER 032 | 1.5 | 1045 | 0.1

*On Wet weight basis
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2.3  Biological characteristics

Evaluation of the biological components of an ecosystem is integral 1 any environmental
monitoring study as the consequences of any fluctuation in physico-chemical parameters is
eventually on the biotic components. The important natural factors which influence fauna in
coasta] areas are tides, currents, {reshwater flow, water gualitv and sediment characteristics.
Faunal components in coastal waters are highlyv diverse inhabiting a vanety of ecosvsiems. The
basic process in an aquatic ecosystem is the production of organic carbon by photosynthesis. The
anthropogenic stress may cause the communitics to exhibit low biomass and high metabolism. In
addition, due to depressed functions of less tolerant predators. there may be also a significant
increase of dead organic matler deposited in sediments of ecosystems modified under siress.
Depending upon the type, strength and extent of a stress factor, the ecosystem will react o either
re-establish the previous equilibrium or establish a new one. or it may remain in prolonged
disequilibrium.

Important biological parameters which are considered for assessment in the present study
are bacterial counts; phytoplankion pigments, cell counts and peneric diversity; 2ooplankion
biomass, density and group diversity: macrobenthic and meiobenthic biomass, density and group
diversity. The first three reflect the productivity of water column at the primary and the
secondary levels. Benthic organisms being sedentary animals associated with the seabed, provide
information regarding the integrated effects of stress, if any, and hence are good indicators of
carly waming of potential damage. A collective evaluation of all the above components is a
reliable approach to predict the state of equilibium of aguatic life of coastal area off the siudy
area. The results are given in Tables 2.3.1- 2.3.24.

231 Mierobial studies

Microbial ecology is on the forefront of developmg and applving a new generation of
indicators of environmental stress and ecological change. The roles played by marine
microorganisms arc profound in the overall normal functioning, stability and cominuance of the
maring ecological processes. Despite their small size marine micro-organisms are far more
important as they are linked to water column and sediment (benthic) processes. Marine
microorganisms occupy the base of the food web, and form food for protozoa, invertebrate larvae
and many large zooplankion and regenerate dissolved nutrients for marine photosynthesis and
formation of newer organic biomass. Bacteria are major links to many biological and non-
biological events in the oceans. In order 1o bring into focus the importance of marine bacteria at
base of the food web, an assessment of their abundance and distribution are essential. The
microbial diversity of coastal waters can be influenced by anthropogenic activities also besides
OCERNIC Processes.

CUoliform bactena such as Escherichie coli and Faecal streplococei  (Genus:
Strepiococcus) are the two most important groups of non-pathogenic bacteria found in sewage.
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Because of number of problems associated with the determination of populations of individual
pathogens, nom-pathogenic bacteria (such as coliforms) are used as indicators of water pollution.
Untreated domestic waste-water has about 3 million coliforms 1M ml. Becanse pathogens
originate from the same source, the presence of high numbers of coliforms indicates potential
danger. Bacteriological analvses for present study included the enumeration of total viable
bacterial counts (TVC) and coliforms a1 13 stations in the coastal waters ofT Mumbai. Total
Viable Coumts (TVC), Total Coliform (TC), Faecal Coliforms (FC), Escherichia coli like
orgamisms (ECLO) and Streprococows foecalis like Organism (SFLO) were studied. The
microbiological results for water and sediments are given in Tables 2.3.1-2.3.2.

a) Water

The average TVC count at different stations was in the range of 10 x 10° —1200 x 107
CFU/m| during March 2020 {Table 2.3.1). The comparative average values of TVC at the three
zones during March 2019, December 2019 and March 2020 are presented in Figure 2.3.1.
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Figure 2.3.1: Variation of TVC counts in the coastal waters off Mumbai during different
sampling periods.

The TVC during March 2020 showed a decreasing trend towards offshore which was an
opposite trend compared to other sampling periods (March 2019 & December 2019). During
March 2015, TVC showed an increasing trend towards offshore. In December 2019, the counts
at | km and 8 km zones were comparable (Figure 2.3.1). TVC were particularly high at | km
zone during March 2020 whereas during March 2019 the counts were found 1o be higher at 8 km
zone and during December 2019 higher counts were observed at 3 km zone (Figure 2.3.1).
Seasonal differences in TVC were evident as  the values were distinctly higher during both the
March perinds as compared 1o December.

Iy} Sediment

The average TVC counts in the sediments off Mumbai ranged from 10 x 10* 10 2280 x
1 CFL/g during March 2020 (Table 2.3.2). The comparative TVC in coastal sediments of the
three zones during March 2019, December 2019 and March 2020 are presented in Figure 2.3.2.
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Figure 2.3.2: Vanation of TVC counts in the sediments off Mumba during different sampling
perinds.

The average TVC counts in sediments were higher at | km zone during March 2020
compared to two other sampling periods. In March 2019, the TYC count was higher at 3 km
zone. The average TVC counts during December 20019 were tound 1o be 2-3 folds lower at all the
three transects compared to that of March 2019. The average TVC count at | km zone in March
2020 was found to be 10-12 times higher compared to that of December 2019 (Figure 2.3.2).
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Tah-lr. EJJ Mu:ruhla.i Ccounts m Iha coastal waxers- {CFU;‘mI] off Mumbai during March 2020

T R W e i, A IO 'ﬂﬁ"riuﬂqﬁiﬁﬁﬂtﬂﬂﬁ"z
, v 3 'tl. _&__M'Li "'-_j'l
Spot Spm Spot | Spot | Spot | Spol | Spot

TVC x10° |- 850 |- 1200 | 10 |- 1 |9 |50 |660 |- - 1o | 520 |- - 41k

Table 2.3.2: Microbial counts in sediments (CFLI/g) in the coastal waters off’ Mumbai during March 2020
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2.3.2 Phytoplankton

Phytoplankion are a variety of microscopic plants passively drifiing in natural waters and
mostly confined to the illuminated zone. In an ecosystem these organisms constitute primary
producers forming the first link in the food chain by synthesizing organic carbon using inorganic
nutrients, carbon dioxide and sunlight n the marine environment, Because of their short life
cycles, phytoplankton responds quickly to environmental changes. Hence their standing crop in
terms of biomass, cell counts and species composition are more likely 1o indicate the guality of
the water mass in which they are found. A normal ecosystem with a natural balance between
different trophic levels viz. primarv, secondary and tertiary productions gets disturbed and
imbalanced of its food chain due to anthropogenic pollutants. Generally, phyvtoplankton standing
crop is siudied in terms of biomass by estimating chiorophyll ¢ and primary productivity snd in
terms of population by counting total number of cells and their generic composition. When under
stress or al the end of their life cvele. chlorophyll in phvioplankion decomposes with
phacophytin as one of the major products. The range and average of phytoplankton in coastal
waters off Mumbai during March 2020 are given in Tables 2.3.3-2.3.5.

a. Phytoplankton biomass

The phytoplankton pigment chlorophyll @ in the study region ranged between 0.2-13.7
mg/m’ (av.5.4 mg/m®) during March 2020 (Table 2.3.3). During the study period the variability
of chlorophyll @ in the surface and bottom waters was not significant. The chlorophyll & in
surface water ranged at 0.7-13.7 mg/m’ {av. 5.9 mg/m’) and botom waters 0.2-13.1 mg/m’ (av,
4.9 mg'm’) respectively. The concentration of Phacophviin in the study region ranged between
0.1-3.5 mg/m’ (av. 0.9 mg/m"). Phacophytin in the surface water ranged at 0.1-1.7 mg/m’ (av.0.5
mg/m’) and in bottom water it ranged between 0.1-3.5 mg/m” (av. 12 mg/m®) during the swdy
period (Table 2.3.3). The average values of chlorophyll @ across the three zones during March
2019, December 2019 and March 2020 are presented in Figure 2.3.3,
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Figure 2.3.3: Variation of chlorophyll a distribution in the coastal waters off Mumbai during
different sampling periods.
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The above figure revealed that chlorophyll @ was found to be relatively higher during
March 2020 at the | km zone compared 1o the other two sampling periods (March & December
2019). The enhanced concentration of chlorophyll o at | km zone (March 2020) could be
probably because the area received nutrients from the nearby terrestrial zones. On the other hand,
chlorophyll @ during December 2009 were comparable at | km and 8 km zones. The lower
chiorophvll @ concentration at | km zone in December 2019 compared to the two other sampling
periods could be attributed 1o the seasonal variation, additionally it could also be due to the
difference in phytoplankton taxa. During March 2019 and 2020, the chlorophyll values were
highest at the [ km zone (Figure 2.3.3). The chlorophyll a: phacophytin ratio which indicates the
health of the phyioplankton cells revealed that the cells were not under any kind stress as the
ratio was > | at all stations (Table 2.3.3).

Impact of tidal variation on chlorophvll @ was also studied along the | km stretch of
coastal waters of Mumbai (Figure 2.3.4). The tidal variation in chlorophyll & showed that station
2 had high chiorophy!l @ during full ebb (F.Ebb) and full Mood (F.FId) during March 2020, Tidal
variability was least at station 5 during all the three observations (Figure 2.3.4). Comparison of
March 2019 and March 2020 indicated an inter-annual varability in the contribution of
chlorophyll a. Enhanced chlorophyll @ during F.Fid could be probably due to the contribution
from coastal waters and during F.Ebb period could be due to re-suspension.
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Figure 2.3.4: Tidal variation in the chlorophy!l @ distribution in the coastal waters off Mumbai
during different sampling periods.

Phytoplankion cell count (population) and total genera from | w 8 km stretch were
studied during March 2020 (Table 2.3.4). During March 2020 phytoplankion cell count n the
study region varied within range of 70.5-1200 x 10° cells/ | (av. 401.6x 10° cells/ 1).
Phytoplankton cell count in surface and bottom water ranged at T0.5-811.2 x 10° cells’ |
{av.400.9 x 10* cells/ [) and T0.5-1200 x 107 cells/ | (av, 402.3 x 107 cells’ 1) respectively in
March 2020 (Table 2.3.4). The average phytoplankion count of the three zones during March
2019, December 2019 and March 2020 are presented in Figure 2.3.5.
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Figure 2.3.5: Vanation of phyvtoplankion cell count distribution in the coastal waters ofT Mumbai
during different sampling periods.

I'he above figure indicated that the phvtoplankton cell count was higher during March
2019 compared to December 2019 and March 2020, A seasonal trend was observed with the
December values being lower than that recorded during March. The cell densities were found 1o
be 2 to 10 fold lower during December 2019 and March 2020 compared to March 2019.A
decreasing trend in phytoplankton cell count was observed towards the offshore region during all
the three observation periods (Figure. 2.3.5), The impact of tidal variation on phytoplankion cell
count was studied along the 1 km stretch of coastal waters of Mumbai (Figure. 2.3.6).

The tidal variation in phytoplankton cell count indicated that station | was with high cell
count during F.Ebb during March 2019, while during December 2009 and March 2020 impact of
tidal varability on phytoplankton cell count was minimal (Figure 2.3.6).

Phyloplankion genera (no) in the study region varied considerably in the range of 9-29
(av. 17) during March 2020, Phytoplankion genera (no) in surface and boltom waters were
ranged at 9-29 {av.19) and 9-25 (av.15) respectively during the study period [Table 2.3.4). The
highest number of genera was recorded at 3 km zone during March 2020 (Figure 2.3.7).
Similarly an incremient in genera number were observed during the present sampling peniod (81
no) as compared to March 2019 (46 no) and December 2019 (61 no).

During March 2020 the major class of phytoplankion observed were diatoms followed by
dinoflagellates, similar to March 2019 and December 2019, The abundance of phytoplankion
species was in the order of: Chaetoceros curviserus >Chaetoceros decipiens >Skeletonema
costatum  =Chaetoceros  lorenzianus  =Uymnodinium  catenarum.  Among  the  diatoms,
Chaetoceros  curvisetus, Chaetoceros danicus, Pseudo-nitzschia australis and among the
dinoflagellates Chymmodinium catenatum and Gyrodinium spirale were observed in all the three
zones during March 2020 (Table 2.3.5), The comparative sccount of phyioplankion genera
during March 2019, December 2019 and March 2020 is presented in Figure 2.3.7.
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Figure 2.3.6: Tidal variation in phytoplankton cell count in the coastal waters off Mumbai during
different sampling periods.

The generse diversity was always higher al 3 km zone during March 2019, December
2019 and March 2020 (Figure 2.3.7). Presemt generic diversity was higher at the 1 and 3 km
#ones. The Shannon-Wiener diversity index was calculated for the sampling periods (March
2019, December 2019 & March 2020) and is presented in Figure 2.3.8.
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Figure 2.3.7: Variation of phytoplankion wotal genera distribution in the coastal waters off
Mumbai during different sampling periods.
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Figure 2.3.8: Varation in phytoplankton species diversity index in the coastal waters of
Mumbai during difTerent sampling periods.

The phytoplankton A" were higher during December 2009 and March 2020 il‘bﬂ[-t-illiﬂg
balanced phytoplankton populations during that peniod. The diversiy index, /7 was almosi
comparable between the zones during the sampling periods of December 2019 and March 2020,
The H' were relatively higher during December 2009 at 3 km 2one as compared to the
observations during March 2019 and March 2020 (Figure 2.3.8).

Shannon-Wiener diversity index can be used as # proxy for ccosystem modification vnder
cutrophication or pollution stress. Shannon Wiener index as a pollution index suggesis the
following scale: 0-1 for high pollution (poor), 1-2 for moderate pollution (bad). 2-3 for
marginal pollution {moderate), and 34 for incipient pollution (zood) (Balloch et al., 1976).
From the below table it is understood that the study region showed pollution index between poor
and moderate condition during the March 2019, In December 2019 and March 2020 the system
recovered and maintained moderate to good condition,

| Had Good Moderate
2 Bad Grownd Good

i | Km Rad s Ml derate
4 Foor Moderate | Moderate
5 Powor Moderate | Moderate
f Bad Giood Muoderate
7 1Km Had Good Moderate
X Rad Good Moderate
9 Poor Good | Good

0 Bad | Moderate | Moderate
1 8 Km Bad | Good | Moderate
12 HBad | Good | Moderate
13 Moderate | Moderate | Moderate

Pollution Index: 0=1 (Poor); 1-2 (Bad); 2-3 (Moderate) and 3-4 {Good)
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69.2 % of the stations indicated bad condition during March 2019 while in December 2019 the
system recovered and more than 50% aof the study region remained in good condition. During
March 2020, 84.6 % stations were in moderate category.,

‘ Poor 23.1 - -

Bad 692 2 .
Moderate 1.7 30.8 846
Good - 69,2 15.4

Reference

Balloch, D., Davies, C. E., & Jones, F, H. (1976). Biological assessment of water quality in three
British rivers: the north Esk (Scotland), the Ivel (England) and the Taff {Wales). Water Pollution

Control, 75, 92-114.
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Table 2.3.3; Range and average {parenthesis) of phyviopigmenis in the coastal waters off Mumbai
during March 2020

5 9.8-13.7 113131 | 0608 1317 | 155172 | 63-102
(11.8) (12.2) (0.7) (1.51 (16.3} (8.4]
R e 7.5-10.1 1.7-6.1 0.5-1.4 L1124 | 7.0-139 1.5-5.5
(8.8 (4.9) (1.0 (18) (10.5) (35)
3 7.9-8.0 R.(0-8.0 0.3-0.3 2435 | 267202 | 2333
(8.0) (8.0) (0.3) (3.0) (27.9) (28]
: 2944 22.2.6 0.3-0.8 0909 | 26177 | 2429
(3.5} (2.4) (6] (0.9) (10.2) {2.6]
. 5.0.59 5.2-6.4 0.6-0.6 1124 | 92103 | 2729
(5.9) (6.3) (0.5) (2.2 (9.7) 28 |
: 7.7-7.4 8.4-8.5 0506 1113 | 12e13o | e37s |
(1.3) (8.4) 0.5) 12 | ma | 00
3 kiny
g 0.8-0.9 0:2-0.4 0.2-0.3 0.1-0.2 3245 92.48
(0.9) [0.3) (0.2] (0.1) (3.9) (3.5)
) 8.3-8.4 1.3-1.5 0.6-0.6 0505 | 135145 | 2830
(8.3) (1.4 (0.6) (0.5) (14.0) 29
= 1.8-3.9 4.1-4.3 03-0.4 0810 | 96134 | 4250
(3.8) (4.2) (0.3) (0.9) (11.5) (4.6)
5 4448 47-52 0.3-0.3 0305 | 138170 | 89-159
- (4.6) (5.0) (0.3) (0.4) (15.4) (12.4)
m —_
, 5.0-5.3 4043 0.3-06 0608 | 79162 | 5075
(5.2) (4.1) (0.5) (0.7) (12.0) (6:2)
o 0.7-0.8 0.5-0.6 0.1-0.1 0.1-0,1 9095 6.0-9.2
0.7 (0.5) (0.1} (0.1 (9.3) {7.6)
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Table 2.3.4: Distribution of phytoplankton population (cell count) and genera in the coastal
waters off Mumbai during March 2020

station | Dpnce | Time & | oy t0'cetn | (mo)
. Tide [ = - =
1 %EE 7720 | 12000 | 28 18
coey | 6140 | 8290 | 26 2

: E{é 6900 | 4010 | 21 25
E.Ebb 811.2 3810 21 19

3 § e ;”;E 593.0 | 4150 | 28 2
;iﬂbi 498.0 551.0 26 24

4 . #_Eh 4760 | 4760 | 16 I
5 %EE w60 | 3270 | 12 14
cpm | 2550 | 390 | 13 9

[ [‘:Eig::h 429.0 426.0 21 16
7 o E%'EH 6425 | 6780 | 29 17
8 Fld-Ebb 4220 4055 19 20
9 F;iEHI:'I':El;h 335.0 230.5 21 14
10 F:dlrllishb 1269 | 3005 | 18 14
1 F:ﬂ; 1860 | 2085 | 16 1
12 sl I 7 vy 9 9

Ebb-Fid
13 F;f_;ih 0.5 | 825 10 9
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Table 2.3.5: Composition (%) nfph}rtuplanklnn population in the coastal waters ofT Mumbai durmg March 2020

HE SR B 2 T E T O o

L4 HE _*II SORMRETIRIE F (TR T e Wlﬂi'ﬂ L
Asterionellopsty glacllis 0.4 i1 0.1 <.l
Aulasoseira grannpiata (.1 (b, 1
Racteriasirum delicanda 0.1 <0.1 01 =T
Racieriasirum hyalimam 1.0 03 <y, | (K 0.1
Bactekinavum voarfas frd <1k, |
Chaetoceron clrvisenus 424 183 | 344 | 240 | 277 | 360 | 264 | 350 [ 254 | 397 | 166 [ 160 | 324 | 289
Chaeloceroy danicus 1.0 0.7 0.6 0.2 0.3 W o8 | o8 I 0.4 0% | 06 | 26 0.4
Chaetoceras dectphens 6.2 I7.1 |54 | 83 | 2003 | 27.0 | 187 §.2 310 | 345 | 380 | o0
Chaetocerss lorenziames 2.0 198 | 87 10,9 46 | 168 | 102 | 09 [ 13 | 152 | 35e [213 L4
Corethron Ipsiric 0,1 <01
Cylindretheca elpslerivm 02 02 0.1 0l 2l
Dactviiosolen fragifissmies 1.2 6 N 0.3 0.1 i1 0.3
Difylum brightwellf 0.1 <0, <0, | ETR)
Ditylum sol 0l [ 0l 03 | 0, 0.1
Evcampda sodiacus il 0.2 ol 3 1.1 0.3 [.2
Cuinardia faccida 03 B
Lrwinardia striata 0.4 0.7 0.1 I3 hz | O | 62 | 04 04 13 .t 0.5
[ Cyranigma sp. 0. | 0.1 0.1 0,1
Landeria annulaa 0.2 5 1.6 .6 1.5 1.0 1.1 0,7 1.0 1.5 08 0.7

Lepiecylingruy danfoms 0.1 0.4 0.4 . ol 0.l
Milnaira sp. 3 <01
Mealera membranacea 0.2 <. |
Mavicula sp, 0.1 <M1
Navicule transiian 0.1 i1 =
Nitzschic longissima 0.2 17 | &1 0.6 14 | 2% | 49 )
Nifzschia sp. <l |

Noctthicas clmillars 0.7 0.1 o1 | 08 | 01 | 0.1 o
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Chdenielia moliliensis <l N 0.3 ni 0.1
[ Ocdontelics inensis 0.1 <0,
Cdontelia sp. 01 <01
Plawktaniello 2ol ol =01 8] 0.l il =0,
Pleurnsigma amgulatum & 1 | =01
Mg igmia direchum 0.1 =0_1 02 0.2 (L5 ol £k 1.0 1.6 0.3
Meurosipma elongatim 0.2 [ «.]
Plewwnazigma noroaenil i § i1 0.4 i1 04 0.3 0.5 1.0 i I 0.2
Podolampas palmipes 02 <0.1 0.1 <0.1
Prohascia sp. <0, 0.1 0.1 01 | =00 | ol <01
Fepidenirzechia ustralis d.2 5.5 [ ih I 1.8 1.4 2.4 d.3 23 2.5 o 1.0 i3
Pseucho-nitzschia delicalissima 06 0.1 0.8 LR 0.2 0.9 0.2 0.2 0.9
FPrendo-nitzschia pungens 1o .1
Rhizosolemias efigera 1.1 0.7 0l 0.4 0.5 0.4 0.3 0.2 0.1 1.0 04
Rhizosoienias (yigformis 0.4 <.
Skeleronema costarm 16,8 0.7 97 | 255 | 300 | 2 | 206 | 134 | 155 | 317 | 11.5 | 39 16.1
[ Sheletonema tropictm 108 | s4 18 8.1 1.8 2.6
[ Stephanopyxis sp. 20 1.3 26 | 08 | 1.1 | 11 | 65 | 10 1.0 0.9
Srrapiatheca sp. 0.3 <.l 0.1 <0, 1
Surirelia sp, i, =0.1
Thalassionemea mitzschioides 1.0 02 24 .1 0.8 0.4 .5 0.1 0.5 0%
Thalassionema sp. 0.1 .6 0.4 i1
Thalassiosirea sp. 12 1.3 <01 0.2 il 1 i1 i1 | B i1 1.0 0.7 4
Thalassioibrix fromerfeldii 02 i, <l 1
Thalassioihrix longissima 03 [ ol 02 | ol 0.5 0.1
Thatassiothrix nitzschioides 0.3 0.2 .3 0.4 0.3 04 0.2 il 0.2
Trachynes 5p. =01 <, 1
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2.3.3 Zooplankton

Looplankton (Greek: Zoon, amimal; planktos, wandering) are myriads of diverse floating and
drifting animals with limited power of locomotion, Zooplankton includes arrays of organisms,
varving in siz¢ from the microscopic protozoans of a few microns to some jelly organisms with
tentacles, several meters long. Majority of them are microscopic, unicellular or multicellular forms
with size ranging from a few microns 1o a millimetre or more. In addition to size varations, there ane
differences in morphological features and taxonomic position. Zooplankton by virtue of its food
value to higher animals forms a vital link between phyvtoplankton and fish and hence is an indicator
of fish productivity of a marine area. The zooplankton plays an important rele o study the faunal
bio-diversity of aguatic ecosystems. They include representatives of almost every taxon of the
animal kingdom and occur in the pelagic environment either as adults (holoplankton) or eggs and
larvae (meroplankton). The planktonic forms with calcareous or siliceous shells or tests contribute 10
the bottom sediments. The rooplankion are more varied as compared 10 phytoplankion, their
variability in any aquatic ecosystem is influenced mainly by patchiness. diurnal vertical migration
and scasons. Environmental factors play a major role in the zooplankton distribution patterns and
species composition in the marine ecosysiem. Their abundance are not only associated with changes
in food supply (phytoplankion cropibut also with a combined effect exeried by hydrographic
conditions and pollution stress.

Mesozooplankton standing stock varied widely in terms of biomass (3.7-74.7 ml/100m ", av.
24.2 ml/100m*and population (26.8-1088.9 x10%100m", av.255.6 ml/100m") during March 2020
{Table 2.3.6). The average zooplankion biomass of the zones during all the three sampling periods is
given in Figure 2.3.9,
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Figure 2.3.9: Variation in mesomnplanl&un biomass distribution in the coastal waters off Mumbai
during different sampling periods.

The biomass distribution study revealed that rooplankton parameters were higher during
March 2020 when compared to March 2019 and December 2019 ohservations. There was 8-10 foid
increase in biomass distribution at 3 km zone during the present study period. The biomass
distribution showed a significant variation over the sampling periods. The mesozooplankion
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population averages for the three zones during March 2019, December 2019 and March 2020 are

given in Figure 2.3.10,
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Figure 2.3.10: Variation in mesozooplankton total abundance distribution in the coastal waters off
Mumbai during differem sampling periods.

Mesozooplankton population alzo followed the same trend as that of biomass with very less
contribution during March 2019, The higher population distribution was observed at 3 km zone in
March 2020 {Figure 2.3.10). During December 2019 and March 2020, the population was noticed to
be higher at the 3 km zone. Toal zooplankion groups ranged at | 1-20 {av. |6) during March 2020
(Table 2.3.6). The percentage composition of mesozooplankton composition revealed that copepod
dominaied throughout the study region during March 2020 (Table 2.3.7). Similarly copepods were
the dominamt groups present in the study region during March 2019 and December 2019, The
mesozooplankion  group dominance was in the order of copepod (90.7%)>lamellibranchs
(5. 1% cladocerans  (1.3%) >=appendicularians (0.8%) during March 2020 (Table2.3.7).The
mesozooplankton group diversity for the three zones during March 2019, December 2019 and March

2020 are given in Figure 2.3.11.
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Figure 2.3.11: Variation in mesozooplankion group dix_rm'sil}' distribution in the coastal waters aff
Mumbai during different sampling periods.
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The mesozooplankton group diversity was higher during March 2020 mirroring the trends
indicated by zmplankmn bioinass and abundance. Intrazonal differences in group diversity were
minor.  The impact of tidal variation on mesozooplankion biomass. population and group
distribution was investigated in the | km zone stations during March 2019 (Figure 2.3.12).
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Figure 2.3.12: Tidal variation of mesozooplankionin the coastal waters ofT Mumbai duringMarch
2019

The total number of zooplankton groups remained almost the same with minor variation
during the F.Ebb and F.Fld periods. There was a change in contmbution to biomass and population
from F.Ebb 1o F Fld period. Among the tidal suations. station 3 showed higher population during the
F.Ebb and F.Fld period and higher biomass at station 5 during F.Ebb period (Figure 2.3.12). The tidal
biomass, population and total groups during December 2019 are depicted in Figure 2.3.13.
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Figure 2.5.13: Tidal variation of mesozooplanktoninthe coastal waters off Mumbai during
December 20019,

Station I recorded the highest biomass and population during F.Ebb period otherwise the
biomass and population were more or less the same during F.Ebb and F.FId. The total groups during
the sampling period were almost similar (Figure 2.3.13), The tidal biomass, population and total
groups during March 2020 are depicted in Figure 2.3,14.
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Figure 2.3.14: Tidal variation of mesozooplankion in the coastal waters off Mumbai during March
2020.

The highest hiomass was observed at station | and highest population at station 5 during
F.Ebb period, The biomass and population were more or less same during F.Fld period. The total
zooplankton groups remained almost similar during F.Ebb and F.Fld period. Major changes in
contribution of hiomass and population were observed from F.Ebb 1o F.FId period (Figure 2.3.14).
though without any specific trend.

44




Table 2.3.6: Range and average (parenthesis) of mesozooplankion in the coastal waters off Mumbai
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Tahle 2.3.7: Composition (%) of mesozooplankton in the coastal waters off Mumbai during March 2020
- 3 -|l ' il
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2.3.4 Macrobenthos
Benthic communities are comprised of complex assemblages of fauna living in association

with sea-floor sediments that play a central role in marine ecosvstem functioning. They assimilate
substantial quantities of organic matter settling on the seafloor, which are transferred to benthic and
pelagic food webs. They are also imporiant sources of food for demersal fishes and shellfish; and
regions with high benthic production are also known to support commercial fshery sources.
Changes in benthic community structure can be the harbinger for associated food web alterations,
Depending upon their size, benthic animals are divided into three categories, microfauna, meiofauna
and macrofauna. Benthic community responses o environmental perturbations are useful
assessing the impact of anthropogenic impact on water quality.

Macrobenthic organisms have been regarded as the best indicators of environmental changes
caused by pollution, because of their constant presence, relatively long life span, sluggish habits and
iolerance to differential stress Limited mobility of benthic fauna makes them exposed 1o physical,
chemical and ecological disturbances. Areas subject 1o stress, both anthropogenic as well as human,
will result in a shifi in benthic assemblages, Undisturbed systems are often dominated by K-selected
species (large body. long lifespan, slow-growing) while r-selected species characterised by small
body size. short lifespan, fast growth represent a disturbed community. Macrobenthic organisms
which are considered for the present study are species with body size larger than 0.5 mm.

On the other hand. the meiofauna (species with body size <500 pm and =63 um) are an
important component of marine benthic community with vital roles in bemhic energetics. They have
an ecological significance in the testing of hypotheses and indices. The number and biomass of
meiofauna can vary (o a great extent, acconding o season, latitude. water depth ete. Certain taxs ane
restricted Lo particular sediment type. There is great degree of variation in the vertical distribution of
meiofauna, Generally the density decreases with increasing depth in the sediment.

a)  Macrobenthos

The macrofaunal standing stock in terms of population and biomass at subtidal stations varied
from 25 to 55400 no'm” (av.3301 no/m’) and from 0.01 o 222.7 g/m’ {av.11.2 g/m®) (wet wi.)
during March 2020(Table 2.3.8). The comparative averages of macrobenthic biomass. population
and groups at the three zones during the sampling periods are given in Figure 2.3.15-2,3.17,
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Figure 2.3.15: Variation in macrobenthichiomass distribution in the coastal waters off Mumbai
during different sampling periods.

The above figure revealed that the macrobenthic biomass distribution was observed to be
higher at | km zone during March 2020. Intra-annual variability in macrobenthic biomass was
observed with 12 fold increase in biomass during March 2020 compared 1o March 2019 at | km
stretch.
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Figure 2.3.16; Variation in macrobenthic population distribution in the coastal waters off Mumbai
during different sampling periods.

The macrobenthic population was observed to be higher at 1 km zone during March 2020,
During March 2019 the population was higher at the 3 km zone (Figure 2.3.16). Variations in
macrobenthic abundance indicated lower values at the 3 and 8 km zones during March 2020,
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Figure 2.3.17: Variation of macrobenthic group distribution in the coastal waters off Mumbai during
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The macrobenthic total group was observed 1o be higher a1 1 km zone during March 20240 In
March 2019, the wtal groups were observed to be higher at 3 km zone in the study region. The
distribution of macrobenthic groups did not show any particular pattern and presented an irrégular
distribution { Figure 2.3.17).

The subtidal macrobenthic community during March 2020 was dominated by Phyvlum
Arthropoda (90%) lollowed by Phylum Annelida (9.2%)(Table2. 3.9, A total of 66 macrobenthic
taxa were identified in the study area during March 2020 (Table 2.3.9). Earlier, a iotal of 30 and 43
macrobenthic taxa were identified during March 20019 and December 2019, Tanaidaceans were the
most dominant at stations 4 and 3 duning the present study period. Cossurocoasta, Capitella capitato
andAmpeliscabrevicorniswere other dominant species observed during the sampling period.
Cosswracoastawas present at all the three zones,

The various statistical parameters of macrobenthic community status dunng March 2020 are
given in Table 2.3.10. The macrobenthic species diversity index (/') ranged from 0.6 1o 4.2 during
the sampling period. The evenness index indicated that the macrobenthic assemblages were well
balanced without any dominance of opporiunistic species. The comparative ecological quality stas
of the stations during the three sampling periods are presented below,
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1 - Poor Moderate
2 - Good Poor

3 1 km Moderate Good Good
4 Good . High
3 - Bad Bad

6 Good Poor Moderate
T 3 km Good Poor Moderate
-] Good Moderate Cood
9 - Muoderate Moderate
10 Crood Crood Moderate
11 8 km High Moderate Moderate
12 Moderate Moderate Poor
13 Good Cood Poor

C-44%

Shannon-Weiner index of macrobenthos indicated that the benthic ecological quality status of the
study area ranged between moderate 1o high during April 2019, bad to good during December
20019 and bad to high during March 2020. During March 2020, 46% of stations fell in moderate

calegory.

High 11.1 - 1.7
Good 6H6.6 333 154
Maoderate 222 333 46.1
Poor - 25 23.]
Bad = g3 7.7




Table 2.3 8:Range and average (parenthesis) of subtidal macrobenthos in the coastal waters off

Mumbai during March 2020
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Table 2.3.9: Compaosition (%) of subtidal macrobenthos in the coastal waters off Mumbai during

March 2020,
Phivlam Sipuncala
Sipanculids B EEETE 56 ] T T3] =1 2%
FPhvlam Phoroniis
Phoronids [ ] | [ 35 | | 33 J15] | | | 0,06
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TN emBiiaans 4 0AE
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Chone filicesdara | o 113 0.0y
| Cérraiuiiss 5p. Z Tel 014
| Cagsura comsta 6|6l | B8 | 02 [ 300 | 445 | 83 23 | 42 | 14| 675 | 1.9
Euchone s, 33 | 103 108
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Mediomoaries sp. T4 | 10 4 6.5 14 i3 | iz
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Table 2.3.10; Diversity indices of macrobenthic community in the coastal waters ofT Mumbai during

March 2020
I | ] ‘ El 1.59 0.92 2.76
2 3 62 0.97 0.75 1.74
3 13 149 2.40 0,92 342
4 a8 3087 5.85 0.75 4.17
2] Ll JB3EE 3.32 0.12 0.62
f 4 183 .54 (KD 267
T o 112 .70 .82 2.60
B 1 T4 200 0.97 323
o T 42 1.61 .00 281
1o R &1 1.59 0,93 2.80
I1 T 14 |.26 .= 237
12 3 43 (.53 0,72 i.13
I3 ] S0 |.93 0,52 .94

i} Meiobenthos

> 3 2 3 2 1) 2 13 1)

2 J D )

)

The meiofaunal population und biomass varied from 42 10 984 pg/10 cm® (av. 302.6 pg/10
em”) and from 61 1o 4593 na/l0 em’ (av, 607 no/l0 em’) (wet wi) during March 2020 (Tabie
2.3.11). Faunal group diversity (no) in the study region ranged from 4-13 {av.6). The average
meiohenthic parameter values for the three zones during the three sampling periods are presented in
Figure 2.3.18 - 2.3.20.
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Figure 2.3.18; Variation in meiobenthic biomass distribution in the coastal waters of T Mumbai
during differemt sampling periods.
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Figure 2.3.19: Variation of meiobenthic population distribution in the coastal waters ofT Mumbai

during different sampling periods.
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Figure 2.3.2{: Variation of meiobenthic group distribution in the coastal waters off Mumbai during

different sampling periods.

The stations which were 8 km away from the shoreline recorded maximum biomass and
population whereas total group was found to be higher at 1 km zone during March 2020 (Figure
2.3.18-2.3.20). The percentage composition of meiobenthic community indicated that the study
region was dominated by nematodes lollowed by hydrozoa polyp and foraminifera during March
2020. During March 2019 and December 2019 also it was observed thal nematodes were the
dominant community. Groups like nemertina, fish egg, polvchaeta, tanmdaces, echiura and copepod

were also encountered (Table 2.3.12).
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Table 2.3.11: Range and average ( parenthesis) of subtidal metobenthos in the coastal waters n{f‘

Mumbai during March 2020

191-330

TS

1 (227 (252) (5)
- 61-133 [42-19% —4-7
(88) (167) (5

189-454 | 56-46T E-9

: e (278) (267) (8)
: 351586 130-543 79
(500) G311 (8)

3311367 177375 L XE

? (647) (283) (10
& 64242 H5-361 5-8
(181) (257) (6)

T22717 [ M-3R9 4-9

f 5 L {188) 1236) i6)
. §4.1400 13984 )
(855) (467) (6)

g 184-1354 2005304 4-5
(881) (295) (5)

Y 320-1354 134453 66
{R99) [363) ()

; 166-877 04453 56
(414) (363) (6)

5 § km IR8-835 734-340 57
(577) (274) (6)

" 326-4593 134743 67
(2150} (399 i6)

> X D > I

J DD D2 I I I I I

> 22 32 2 YEY I I I I

)



r r CrC SR A ol o r e er e e C0
Table 2.3.12: Composition (%) of subtidal meiobenthos in the coastal waters off Mumbai during March 2020
Nematoda 2991 | 2103 [ 5221 | 37.88 | 1583 | 4220 | 4800 [ 6515 | 1920 | 37.01 | 4091 | 3534 | 17.75 | 35.58
Hydrozoa polyp | 48.60 | 54,93 | 17.70 | 2737 | 1.67 | 37.61 | 32.00 | 657 | 36.80 | 2597 | 3571 | 2586 | 237 |27.16
Foraminifera 140z | 563 | 1062|1061 [ 000 [ 550 | 700 [ 1970 | 3840 | 2922 | 1364 | 2586 | 7160 | 1937
Nemertina 467 | 845 | 6.19 | 530 | 333 | 550 | 300 | 101 | 240 | 325 | SB4 | 690 | 404 | 462
Fish egg 787 | 704 [ 334 [ 227 ] 250 [ 367 [ 200 [ 152 | 160 | 260 | 260 [ 345 [ 039 [ 271
Palychaeta 0.00 | 0.00 | 000 | 985 | 1667 | 275 | 100 | 152 | 000 | 000 | 0.00 | 000 | 0359 | 249
Tanaidacea 0.00 | 000 | 000 | 000 | 2250 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 173
Echiura 000 | 0.00 | 0.00 | 0.00 | 2000 | 000 [ 000 | 000 [ 000 | 000 | 000 | 000 | 000 | 154
Copepoda DOG | 14l | 265 | 303 | 333 | 183 | 100 [ 354 [ 000 | 000 | 000 | 000 | 000 | 1.29 |
Dstracoda 0.00 | 0.00 | 000 | 152 | 667 | 000 | 000 | 051 | 160 | 195 | 000 | 086 .78 | 114
Insecta 0.3 | 0.00 | 0.88 | 000 [ o0 [ 092 [ 400 [ o000 [ 000 [ 000 | 000 | 000 | 000 | 052
Bivalvia 000 | 000 | 000 | 000 | 333 [ 000 [ 000 [ 000 | 000 [ 000 | 000 | 08 | 1LI8 | 041
Halacaroida 000 | 141 | 177 | 000 | €00 | 000 | 100 | 000 | 000 | 000 [ 000 | 000 | 000 | 032
Nauplius 0.00 | 0.00 | 265 | 076 | 0.00 | 0.00 | 000 | 051 | 000 | 000 | 000 | 000 | 000 | 030
Sipuncula 000 | 000 | 177 | 076 | 000 | 000 | 0OD [ 000 | 000 | D00 | 000 | 000 | 000 | 0.19
Turbellaria 000 | 0.00 | 000 | 000 | 083 [ 000 | 100 [ 000 | 000 | 000 | 065 | 000 [ 000 | 0.9
Amphipoda 000 | 0.00 | 000 | 0.00 | 167 | 000 | 000 [ o000 [ 000 | 000 | 000 | 000 | 000 | 003
Oligochaeta 000 | 000 | 000 [ 076 | 083 | 000 | o000 | o000 | ooo | o000 | 000 | o000 [ 000 | 002
Ophiuroid 0.00 | 000 | 0.00 | 0.00 [ 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 08 | 0.00 | 0.07
Cumacea 00D | 000 | 000 | .00 | 083 | 000 | 000 | 000 | GO0 | 000 | 000 | 000 | 000 | D.06
Cnidaria 0,00 | 000 | 0.00 [ 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 065 | 000 | 000 | 0.05
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3 SHORELINE CHANGE ANALYSIS
The Sentinel-2A images for the month of January with gimilor tides were used for extracting

the shorelines for the years 2009, 2020 and 2021, The shorelines highlight the changes i the
coastline due 10 the undergning land reclamation process. [t is observed that most of the reclamation
works camied outalter January 2009. Shoreline heas shifled towards <ea approximately 100m near
upper Worli, 300m in Cumbalia hill and 150m near breach candy in January 2020 satellite image.
These were the initial changes observed, bot the recent shoreline from January 2021 shows a massive
reclamationin the sea. The land reclaimed 50,16 Sq.km in upper Worli, 0,12 Sg.km in Haji Ali and
0.40 Sg.km in Cumballa Hill regions (Figure 3.1). This analysis shows the progress of reclamation in
Mumbai coast and the stamus of coastline in otfher areas. It i also observed that there are no
significant shoreling changes observed other than the reclamation angas,

I*au"N
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Figure 2.3 20: Shoreline of the Mumbai coast in 2019,2020 and 2021
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4 CONCLUSHONS

Prediction of impacts of an activity on aguatic environmental quality is often achieved
by comparing the results of monitoring with the results obtained prior o the commencement of
the activity (pre-project). Environmental monitoring and ecological status assessment were
carried out in the coastal zone between Rajiv Gandhi Sea Link in the north to Nariman Point in
the south, by sampling at 13 locations positioned in a gnd like manner covenng the coastal
waters at different distances (1km, 3 km. 8 km) from the area of development. Based on one-
time observations during March 2019, December 2009 and March 2020, which respectively
corresponds to the pre monsoon, post monsoon and pre monsoon seasons, the following
conclusions are drawn,

. The trend of variation in water lemperature ¢losely followedthat of air temperature variation at

the lkm, 3km and Bkm zones. The values remained lower than 35°C, which is considered as
threshold limit for most tropical aquatic species. The variation in water temperature was not
atfected by any anthropogenic activities and more relative to shon-term diurnal variation in the
study region.

There was no significant variation in pH averaged at 1km. 3km and 8km pones during all the
campaigns. Variation in pH was increased by 0.5 units between March 2019 and March 2020,
which is not significant considering the hvdrodynamics in coastal water. The decrease of pH
during December a5 compared o March 15 indicated seasonal shifts in pH owing 1o low pH
water prevalent during post monsoen., During all the sampling periods, the ranges of pH range
did not exceed 9, which indicated no direct efTect on aguatic life.

The increasing trend of vanation in salinity from Tkm towards Bkm was not statistically
significant, however, il can be indicative towards infleence of marine water at the distant
stations, The variation in saliniy between March 2019 and March 2020 is relevant with short
term changes owing to dynamics of coastal water. Relatively lower salinity in December as
compared 1o March is indicated influence of low salinity water during post monsoon. Chverall,
there was no record of sudden nise in salinityduring the study period, which can affect the
biological organisms,

iv. There was no distinctive variation in 55 recorded among 1km, 3km and Bkm zones during the

siudy periods. OUn an average, the 55 values during all the three campaigns were bower than 43
mg'l, elose o the standard limit found in coastal waters of Arabian Sea. Likewise, the turbidity
showed lower values during the March campaigns owing to scasonal change. The average
limits of wrbidity were lower than 20 NTU. which s low when compared to standard limits of
wrbidity generally found in the coastal waters of Arabian Sea. The turhidity in the study area
therefore, did not indicate any abrupd increase due 10 construction activities.

Throughout all the campaigns, average DO limits were higher than 5 mg/L at [km, Ikm and
gkm zones, which indicated that well oxvgenated water column prevailed for the healthy
aguatic life. The DO penerally decreases either due to imense onganic matter oxidation or
mixing with low oxygen waters. In the former case. BOD rises with a declime in DO,
However, during March 2020, higher BOD limits (>3 mg/l) observed were associaed with
fairly high DO (=6 mg/T), which is indicative of short-term or localized impact of sewage that
could raise the BOD, which was absent in March 2019 and December 2019,
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1. Inorganic nutrients such a5 minte, nitrate and phosphale were. comparatively lower during

March 2020, which iz indicative wwards their biological consiraint during pre-monssan,
which favours [0} in the study arca. There was no significant enrichment of nutrients due to
any anthropogenic activibies during the study perniod. The rabio of sulphate 1o chlonde indicaes
no significant enrichment of these jons due 1o construction activities,

. The sverage limits of PHe in water as well as in the sediment collected from the study mrea
indicated no significant contamination by oil compoinds, which can affect the biological
OTZAN SIS,

. The sedimentary metal coments at the Tkm, 3km and 8km zones were not significantly
enriched during the study campaigns snd were mainly related with variation due to liftomal
transport andior continental sediment movement. The averige concentration of metal can
Auctuate along the longitedinal gradient due to differences in source and abundance in the
prainsized fraction of sediment deposited in the area. However, such varation was nat found
during the study period. !iimi[u.ﬂ:.r, the organic carbon comient, which is often associated with
metal oxides remain less variahle during the campmgen. This 15 indicative of limited source
variahility of sediment and'or no significant anthropogenic addition of metals into sediment.

. Beasonal differences in Total Viable Counts of baciena wene evident as® the values wene

distinctly higher during both the March periods as compared 1o December

The enhanced concentration of chlorophyll @ a1 | km zone (March 2020) could be probably

because the area received nutrients from the nearby termestrial sones, The major class of

phytoplankion observed were distoms followed by dinoflagellates,

xi. Shanpon-Wiener diversity index (H) can be wsed as a proxy for ecosvstem modificstion

Kii.

xiii.

Wi,

under eutrophication or pollution stress. & of phytoplankton were higher during December
2009 and March 2020 indicating balanced phyvioplankion populations during that perigd.
Shannon Wiener index of phytoplankton as a pollution index suggested poor and moderate
conditions during March 20019 Dunng December 2009 and March 2020 the study anca
indicated moderate to good condition.

Fooplankton parameters were higher during March 2020 when compared to March 2019 and
DPecember 2019 observations, indicating the absence of mpact of anthropogenic activities on
them,

Shunnon-Weiner index of macrobenthos indicated that the benthic ecological quality status of
the study area ranged between modernte 10 high doring March 2009, bad o good during
December 2019 and bad to high during March 2020, During March 2020, 46% of stations fell
in moderate category.

Apart from the reclamation regions, oo significam changes in the shoreline is observed during
the study perod.

The above conclusions will need to be further substantinted with future data for more cohesive
understanding of the changes in the coastal marine water guality. its influencing factors and
shoreline changes.

x-x-x-End of this report-x-x-x
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