
ON
No. Ch.E/ / Coastal Road, date: ll lo7

Office of
Chief Engineer (Coastal Road),
3rd Floor, Engineering Hub building,
Dr E Moses Road, Worli,
Mumbai 400 018

Email: che.coastalroad@mcgm.gov.in

tAo,
Mr.Suresh KumarAdaPa
Scientist -D
Ministry of Environment, Forest & Climate Change,

Regional office (WCZ), Ground floor, East wing

New Secretariat Building, Civil Lines Nagpur - 440001

apccfcentral-n gP-mef@ gov. in

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

of BWSL

Ref: l. MoEF&CC letter no.19-7412016-14.III dated 11.05.2017

2. Ch.EllO00 (v) iCoastal Road Project date 08'06'2017

3. F. No. EC-4271RON/2017-NGPll915 dated 27 '06'2017
4. Ch.Ell23TlCoastal Road Project date 03'10'2017

5. Ch.E/l357lCoastal Road Project date 25'10'2018

6. Ch.E/1901/Coastal Road Project date 28'05'2019

7. Ch.El3222lCoastal Road Project date 29'06'2019

8. Ch.El9246lCoastal Road Project date 4'02'2020

9. Ch.E/l092lCoastal Road Project date 17 '08'2020
10. Ch.El325OlCoastal Road Project date 22'OL'2027

Sir,
With reference to above referred CRZ clearance dated 11.05.2011, 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

I Package - I Priyadarshani Park to

Raroda Palace

M/s L&T
Limited

1 3. 10.201 8

2 Package - II Baroda Palace to Worli end

of BWSL

M/s HCC-HDC 16.10.201 8

J Package -IV Princess Street flyover to

Priyadarshani Park

M/s L&T
Limited

1 3. 10.201 8



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

MoEF&CC while obtaining CRZ clearance. The salient features of EMP is
Annexure 3.

This information is submitted as a status of Compliance. Copy of the same is also

through mail on email id apccfcentral-nsp-mef@gov.in .

Yours F

Vijay Nighot
Chief Engineer (Coastal

to

AS

sent

rW



c.5

MUMBAI COASTAL ROAD
PROJECT
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Monitoring the Implementation of Enviro.mental Safeguards
Mhistry of Environment, Forest & Climate Change

Regional Office (West Central Zone), Nagpur
Monitorine R€port

Part 'l
DATA SHEET (October 2020 to March 2021)

E

I Project Tlpe: River-Valley / Mining
/ Industry / Thermal / Nuclear
/Other (Speci& )

Mumbai Coastal Road (South)

2 Name of the Project Mumbai Coastal Road (South) from Princes
Street Flyover to Worli End of Bandra worli
sea link.

1) Package I: Priyadarshini Park to
Baroda Palace.

2) Package II: Baroda Palace to Worli
End ofBWSL.

3) Package fV: Princess Street Flyover to
Priyadarshiai Park.

3 Clearance Letter (S) /OM No.&date F. No. 19'7412016'14''III dated llth May 2017
4 Location

a. District (S)

b. State (S)

c. Latitude (S)

d. Longitude (S)

Mumbai City
Maharashtra

5 Address for correspondence
a. Address of concerned Project

Chief Engineer (with Pin Code
& Telephone / Telex/Fax
Numbers)
& address of Executive Project
Engineer / Manager (with pin
code/fax numbers)

Chief Engineer (Coastal Road), Municipal
Engineering Hub Building, 3d Floor, Dr. E.
Moses Road, Worli Naka, Worli, Mumbai-40O
018, Maharashtra, India.

Telephone No. 022-2495821 I

t) Salient Features
a. Ofthe project as per earlier CRZ

Clearance.

Mumbai Coastal Road Project (South): As per
CRZ clearance
o Length-9.98 km
. Length ofTunnel- 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
o Proiect Cost: Rs.5303.00 Crs.

b. As per amendment to CRZ
Clearance.

Mumbai Coastal Road Project (South): As per
CRZ clearance
. Leneth- 10.58 km
. Length of Tunnel- 2.O7 km 02 Tubes each

having lanes 02+01 (emergency)
. Number oflnterchanges : 03 No's
. Total Reclamation: 111 (96.St + 14.49) Ha

I

I

I

I

I



. Road : 4+4 lanes
o Project Cost: Rs. 8429.44 Crs.

c Of the Environment
Managcment Plan

The Salient Features of Environment
Management Plan submitted as Annexure 3
along with this data sheet

Breakup of the Project Area
a. Submergence Area Forest &

Non-Forest
b. Others

Not Applicable being Coastal Road Project.

a. Total plot Area As submitted earlier
b. Built - up Area (Including Road) Not applicable since Coastal Road Project
c Open Space Available Not Applicable since Coastal Project Road
d. Green belt Area Green Belt 70 Ha. Area

u Breakup of the Project affected
population with enumeration of
those losing houses / dwelling units
& both dwelling units &
agricultural land & landless
laborers / artisan
a. SC, ST/Adivasis
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
vears of survev).

Nil

9 Financial details
a. Project costs as originally

planned & subsequent revised
estimates and the year of price
reference.

As per CRZ Clearance: Rs. 5303.00 Cr
As per present

Construction Cost : Bs. 8429.44 Cts.
Project Cost : Rs. 12,721.59, Cr

b. Allocation made for
Environmental Management
Plan with item wise & Year wise
breakup.

April 2020 to March 2021 =Rs. 4.03 (Cr)

c Benefits Cost Ration / Internal
rate ofReturn and the year of
assessment.

Benefrt Cost Ratio : l.15 QOl6'2017\

d. Whether (C ) includes the cost of
Environmental Management as
shown in the above

Yes

e Actual expenditure incurred on
the Project so far

Rs. 1997.0?.(Cr)

f. Aetual expenditure incurred on
the Environmental Management
Plan so far'

Rs. 10.0? (Cr)

I

I

I

I

I

I

I

I
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Chief Engineer (Coastal Road) t\ -
MCGM, Mumbai -18

\
oo

Forest land Requirement
a. The status of approval for

diversion of forestland for non-
forestry use-

b. Ttre status ofclearing feUing.
c. The Status of compensatory

afforestation program in the
light of actual field experience.

NII,

1l The status of clear felling in non-
forest area (such as submergence
area of reservoir, approach roads), if
any with quantitative information.

NIL

t2 Status of Construction
a. Date of Commencement (Actual

and/or Planned)

l. Contractors for Package - I and
Package tV-IWs L & T Limited. Date
of Commencement - 13.10.2018.
Construction Work is in progress

2. Contractors for Package - II- M/s HCC

- HDC. Date of Commencement -
16.10.2018. Construction work is in
progress

b. Date of Completion (Actual
and-/or Planned)

15.1O.2022 (Planned and further extended
upto 07.07.2023

13 Reasons for the delay if the project
is yet to start

Not applicable

I4 Date of site visits
a. The dates on which the Project

was monitored by Regional
Office on previous occasions, if
any

b. Date of site visit for this
monitoring Report

13.01.2021 to 14.01.2027

Nil

15 Details of correspondence with
project authorities for obtaining
action plal /information on status of
compliance to safeguard other than
the routine letters for logistic
support for site visit.
(Monitoring report may obtain the
details of all the letters issued so far
but the later reports may cover only
the letters issued subsequently )

1. Monitoring Report (EMP-Report) (April
2020 till September 2020) for three
Packages are attached as Annexure 04.

2. MoEF&CC- CRZ Clearance compliance
report & MCZMA - Compliance report
attached as Annexure 05

o
?2"

t)

110 I

I
I

I

I

I
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Annexure Ol

Project Progress Report
October 2o2o - March qoqt
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1A

Mumbai Coastal Road Packa e-Ol

1B

Oct-20 - Mar-21 Till date

fi Description Unit Scope Pla n ned Achieved Planned

% till 25th
Mar 21

Achieved

% till 25th

Mar 21

%

completion
w.r.t
cumulative
plan

l. Bridges

329

94.5% 945% 94.5%GTI Works - Priority
Boreholes

nos

no5

63 63 58

too.o% 92.1% 92.\%GTI works - confirmatory
Boreholes

92 80 68

87.0% 73.9% 73.9Yo1C cTl works - Monopile

Construction

n05

100.0% 100.0%nos

1,4 2 2

t00.0%2 Test Pile

7OO.Oo/o 100.0% 100.0o/oRm

3U 757 \57
Temporary Jetty

Construction- Foundation

80.0'/" 80.o% 80.0%no5

40.0
4 Amarsons Garden

lnterchange - Land Piling

4

80.0./, 80.0% ao.o%nos

10.0 4

Amarsons Garden

lnterchange - Land

Pilecap

80.0% 40.o% 40.o%

10.0 4

nos6 Amarsons Garden

lnterchange - Land Pier

44.ZoA50.0./" 44.2%

499.2 200 771
Rmt7 Temporary Access Bridge

- Haji Ali lnterchange

38

23.6% L7.8% 7t.8%8 Temporary Access Bridge

- Amarsons Garden

lnterchange

Rmt

325.3 77

9 Haji Ali lnterchange -

Land Piles

nos

308 181 L43

58.8% 46.4% 46.4%

gi90
ns

oo
4

+

o
+

?
6

)* W

Present Status of the Work Propress

I

I

5

I

3

I

8

,ffi
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t3.o% 7.8% 7.8%10 Haji Ali lnterchanBe -

Land Pilecap

nos

10 6

5 1

6.5% t.3% 1.3%11 Haji Ali lnterchange -

Land Pier 1-7

zlt 163

56.4o/o 43.60/0 43.6%L2 Temporary Access Bridge

- Main Line Bridge

Rmt

374

81 85

49.4% 52.4% 52.4%13 Main Bridge - Land Piles nos

L64

9.8%74 Main Bridge - Land

Pileca p

nos

47 11 4

26.8% 9.8%

Box Culvert - Segment

castinB

Nos

408 172 72

27.5% 2.9%15

16 Pipe Culvert - Laying nos

734 423 773

57.6% 23.6% 23.6%

ll. Seawall & Reclamation

7 Seawall Construction -

Core Placement

Rmt
3,802 800 47.3% 37 .5% 37.s%

2 Seawall Construction -

Armour Placement -

Stage 1

Rmt

3,802 279 184

37.5% 36.60/o 36.604

3 Reclamation - upto HWL

(s.1 m cD)

Ha

60.3 21 27

87.6% 88.0./" 88.Oo/o

I
4 Reclamation - above HWL

(upto 6.1 m cD)

Ha

60.3 15 16

448% 46.7%

5 Reclamation - above HWL

(upto 7.1 m cD)

Ha

60.3 9 9

t4.L% L4.4% t4.4%

6 Geotextile & Bedding
layer

Rmt

3,802 610 550

36.3% 37 .3% 37 .3%

7 Removal of Tetrapods &
Revetment Rock

Rmt

2,296 2,296 1,913

100.0% 83.3%

I
8 Stone Column

Constr

Nos

31,900 18,229 17 ,676

57.7% 55.40/, 55.4%

soo"
+

+

o

)6

PR

2.9%

46. %

I

I

t m'

--

I
nos 

I

I

I

I

I

I

I

I

I

I

I

I

I

83.3%
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TOTAL SCOPE Cumulative5.NO. ITEM DESCRIPTION Total work
proBress

in six months

Total work
progress in
percent

%

L Geo technical
lnvestiBation

NOS L94 2 189 o.97

Seawall - Bedding

Layer

CUM 8110 L525 8040 0.99

o.625 Sea wall - Armour
Layel

CUM 99258 3131s 6L799

7 selected Fill

+6.00Mst
CUM 567573 132010 330487 0.s8

,

Mumbai Coastal Road Packase - o2
--'_-

QuantityUnit Aty

2 SEAWATL-qUARRY Cum

RUN

239020

28095

I

I

I

I

20362 0.68151629

I

I

0.544 Sea wall - Geotextile sQ.M
Layer

42L4

83758

15294

:la9776

I

6 ; Reclamation Works CUM 530@0 o.74

+1.92 MSt



Mumbai Coastal Road Packa e o4

Description Scope Status

Bathymetry Survey 0.144 sq.km Completed

Topographic Survey 44 Hectare Completed

Hydro Graphical Survey 3.93 km Scope finalization in progress

Existing Building Survey 3.93 km Completed

Utilities Survey 3.93 km Completed

Geotechnical lnvestigation 33 Nos 33 Nos Completed

Sea wall - Core Rock 585 RM 330 RM Completed

Sea wall - Armour Rock 685 RM 290 RM Completed

Secant Piling - Launching Shaft 547 Nos 547 Nos Completed

Secant Piling - Retrieval Shaft 186 Nos 186 Nos Completed

Secant Piling - Cut and Cover Tunnel - Priyadarshini

Park
594 Nos 594 Nos Completed

Secant Piling - Ramp - Priyadarshini Park 454 Nos 4 Nos Completed

Secant Piling - Cut and Cover Tunnel - Chowpatty 2137 Nos 1421. Nos Completed

Secant Piling - Ramp - Chowpatty 1120 Nos 275 Nos Completed

Cantilever Promenade -Promenade Piles 52 Nos 41 Nos Completed

Cantilever Promenade -Promenade Pier cap 52 Nos 23 Nos Completed

RHS Tunnel drive 2072 Rm 160 Rm Completed

Cut & cover box 600 Rm 95 Rm Completed

Utility box 500 Rm 126 Rm Completed

Plastic Piles 114 Nos 114 Nos Completed

&

Physical Progress Status as on 31-03-2021

I

'/



Mumbai Coastal Road Packa e-O4
Physical Progress Status as on 3t-O3-2O2t

Description Scope Status

Bathymetry Survey 0.144 sq.km

Topographic Survey 44 Hecta re Completed

Hydro Graphical Survey 3.93 km Scope finalization in progress

Existing Building Survey 3.93 km completed

Utilities Survey 3.93 km Completed

33 Nos 33 Nos Completed

Sea wall - Core Rock 685 RM 330 RM Completed

Sea wall - Armour Rock 685 RM 290 RM Completed

Secant Piling - Launching Shaft 547 Nos 547 Nos Completed

Secant Piling - Retrieval Shaft 186 Nos 186 Nos Completed

594 Nos 594 Nos Completed

Secant Piling - Ramp - Priyadarshini Park 464 Nos Completed

Secant Piling - Cut and Cover Tunnel - chowpatty 2137 Nos 1421 Nos Completed

Secant Piling - Ramp - chowpatty 112O Nos 275 Nos Completed

Cantilever Promenade -Promenade Piles 52 Nos 41 Nos Completed

Cantilever Promenade -Promenade Pier cap 52 Nos 23 Nos Completed

RHS Tunnel drive 2072 Rm 160 Rm completed

500 Rm 95 Rm Completed

Utility box 600 Rm 126 Rm Completed

Plastic Piles 114 Nos 114 Nos Completed

+l
o\
c

\n

I

o

W

<-€9

Completed

Geotechnical lnvestigation

Secant Piling - Cut and Cover Tunnel - Priyadarshini

Park

464 Nos

Cut & cover box

,a
v

Lr
<t,

*>"""\
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Mumbrl Coastal lloarl prolcct

Prcsent slotus of Conrcnt to Establlrhment / Operotc lrom MpCo

['; NJme
o Contlrj,r

CIE

Content No Remarl j

MCRP.I

RO. M unrhri/2G)7001 it5 I 2210712A20
Submitled a^ ra.t(."

ran(e,o ?oJl__

RO-Mumbrl/201t0O06S6 I l./ I t/2020 Copy cn(loecd

MCRP.2

gubmrned rn etrl,€t
compl,tnce rcpon

Submitted ir earltcr
complian( !JS!gn

z.tl t2lzozo Copy enclosad

I eacloscd

I neady Mu Con(retc

7 Casling Yerd

281t21702r

MCRP.4

05lo3l207r

2Sl12l7O2o

MPCB CONStNT.0000t 10814 t6l03lz02L

f-

4

I I

Copy encloJ€d

!
Submitted ,n ea ,tr
cot?pliance re

Cogy ?ntlosed

SubrDi:led ,n carli€t
caeglEnls La

pon

Cogy enclo:ed

!.lcro3ed

Copy enclosed

crt

cIo
lappl icJ ,)

cTt

RO.Mumbsi/0O0O107:t5t

RO'Mumbri/20O7001aS4
Carting yard

cro
(Applied, RO -Mumbai,/oo@l0t80O

Subm;tlcd in ea.l'?r

L7lO2l2C2 |

28lotl2o2r

t2l0rl102o

Cogy cacloied

compliance re

3 CTE

crE

Copy cncloicd

,fio

Lrlcll202l

tclot 12ct9

o21o712020

CTE

BO'Mumbail0C00l r09 t I

snGMUUEAr.t/CONStNT
2@7001477

RO-MUMBA:/2CC8000597

NStr.lT 90:.c00695
5RO-

MUM

t7loElzo20
5

Slore (rushar

Rcady Mi1 (gn6761g

Car!rng Yard

Mobil6
pla!]t

5RO-MUMEAr-yCONtENT
:o12000933

CIo

CIE RO-MUMSAt/210r000553
Mobile Crusher Plent6

CTE

gro

lApplicdl

13104/ZOL9

cro

MPCE,CCiiStNI 000Cll 0t 14

SR}MUMAAI.I/CONSTNT
1901t006a9
SRo,MUM0At-t/OOf{StNr
201oo(Bt7
3io. MUM BAr.uCOr{Str{I
190.0$454

t3lt0lto20

rcl0412oL9gIE

floReady Mrr Concretc6 SRGMUMBAT-r/CONStNI
2103(rc0398
io.MuMEAr t/2011001195crt

cro
..lAopliedl

Mcb; 'e C...rshct Plant9

t
t=

4-

N

Cor!Jenl

E,':I
I

(omp

Cory cn(lot€d

I

I

I

i

--l
I
I

I

\sL

I
7
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Maharashtra Pollution Control Board
5f d85907a1 1 ad 1 3abf aaec78

}I ATL{RA,SHTRA POLLUTION CONTROL BOAR.D
Reg,cnd Oin e, Lt llrb8l.
Fara Cham-barr, 'A'lvrg, 216 2d Fbor
D€oneaGaol1Road. aaa Jan ilfidn.

VisitAt : hnpr/mncb.!{e.&

6E!n/S,S.I Drte I | /1V20!0
coucr No: Ro-rlLAI BAv 2all cAo6{{
Co.setrr to Estsblbb u.sder Scsdqtr 25 of tbe lf,'{ter (Prevcntioo & CoDrol
of Pollutior) A.t, f97{ & urdcr Seclion ll ol t[e Air (Pteveotioo &
Control of Pollr.rio!) Act, IgSl rud Authoriertioa I Role*el of
Authori tioD uader Bule i of iL! U..erdour lfartea (f,rtrn gErnent.
Hindliag & Tnngbouadlry liloveurert) Euler !008

ffo be re&rrrd o Weter Act, Air &t rad HS' (M&Il) Ruleg tegpeedvelyl.

CONSETIT lc hereby gr.Eted to
ll/r. Lerren & Torbro Ltd-
MCRP-Pkg-1, Teopo. Site OlEc! Haji Ali,
Mumbel

Locuted in the elcr declaltd uoder th. praririrol of the Water :\ct .Air Ect aDd
.d.u:horiza,liod urder the pronriom of HtY pflLFi Rulee and amendoeotr theretir
s\fiject to f he pltvisioos (,f tbe Art aud ttc Bu-l6a and the fu6lr !t!rl rrat be

oade .firrthr s-!d cubj€.t tu th+ lolbrirfu tenu aDd o,orlitirEs:

Tbe Conjcnt to Estrb[sh ia grzuted for a perlod !p to Co.tlrtissionf.lg ot th€
Proiect r 5 yeirI whichever h carlier.

The cqrsent is valid ior dte maruhctur€ of -

fot ofllumbsi Coasral Road

Plro,la

Fr
&nrg

c*#5?28
02225505326

llftlfita€r'rcb.lrG, h

1-

7
3,

\r)

{ir )

ain)

CONDITIO.{S UItDER LgATEtr ACT;

'lbe ddijy qur ity of trade ef8uent fruE thc lhcory rhEll not ex.?ed 08.tt0 Ut

'Dre daily quatuty ofrerege el8uerd fnm the hcto4' 8hall no( er(+ed 03.10 Ml

Tr.& EfEltloa Trlrtrd : Tbc wast3 n ats geocralcd Aogt rhe souce litc batd.ing
plaot, sarhing of traleit miraure, tlgo{ warting, vehiclc washing; two te?ei !yr(
washing arcr shall be cou.ded 6roqh we'll de3ignd &,in'8. sFtem in cotlectior
ta* and 3halt Fof idc cl)mprebeo3ivc trEat$€lt systerD ar L( warrIDaed io rre€r with
dirposal stadards oeffioaed brtory.

RMC-j

$r.No. Prodotr Nasr llerinrsu
QsaDtitJ

Kindly verily Maharashtra Pollution control Board's document on Bloc*chain by scanning the QH code. - .

trttss:l6tocxcirain . ecm pcb. irvdocs/67ab66t6ee21 O 1 5ee8c6a25Oe437dO2838b93a494ao3h0c258db9897ccfe 1 e

I

I

I

UOM

I

I
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Maharashtra Pollution Control Board
5fd85907a1 1 adl 3abfaaecTS

Sr. No.
I

Paramaer
pH

LiEdr
h:t$eil 5,5 to e.0-

1

3

BOD Not io ercred l0 mvt
COD Not to cxceL{ llqr@-

100 nsll{
o&G
TI'S

Not to axccfd
5

6

Not to cxctcd
Not !o g(ceed

l0 msll
2100 su- l

(iv) Tizdc Efirr Obltlrrrl| Ihe meed cfEuct dlall be mue/rctldc in thc proass,
grrd.riDS,/dsnuri@ ald *strr aprinlding purposc only, 'Ilcre lhdl rtor bc rnv
dilch.rg! oubirrE ftom thc phlt

Se*r3r Etiuut llc.t rBDtr Thc applicent !ha{ Drotide EoEltebott ry.
tlcitrn€rlt lrdoE ar u r.frrlaod rit] 116r.r!! lo lollu6d qualitJ ird op€r*tr
lod Enidrin I.lts &|De eontinuolgb eo rs to rcfl*o tlle qualiry of tredtd el[rrnt
to th. hlllrrnt it$odards.
(l) $uupeodod Shlirh Notbere6d 100 o/L
(2) Bt)ll3 &ys 

"7o 
C- t{ot o erceed too .oftr

Scf,rlr Emua[t Disporr[ Tb! tYqted dooe3tic oEluenl s}llll bc loaked i't 6
roal piq *5ich rhll b€ rfi cbsttcd poriodically. Overltror, ifany, rbsll be urcil oo
larrd tbr gardeoiq / phlrtrti!! oaly.

(v) Solid

&GrcEatcs

1. Tlre .ppli6nt shall coEply wtt tte prlvlsions of lbc Wrtlr (Pruvcntiou &
Control ot PoltBtioD, C€sr f(t 197 (to be rchrrEd et Ces A.t) rnd rDs,ldheat
Rulcs,2OO3 ttcrc unddr:
The d{ib,rtrr c.,&uhption {or tha frllorrrng .rrt sonc6 i x Bnder:
(i) D0'66stirputFr- ... 10.00 CMD
(irl WrLr fPt PoUur.id &

NlulrDtt sr€ Rixl4lEdrbL . . I 9fr-00 C.MD
(iiir $'xhr let PoDutsd, hUutaEts

r* rt Bhlggrdeble & lbxic . . fi0.0o Ca{D
(rrr.r lidu.rtrid Codin* cel'yinf

i[ tri[c piti or hoiler hd ... m-m CMII

CO DmoNs u[DFfl RAcr!
Tbq rpplibrt 6hsll indtall t coEptrh.nsive (r,lnbDl syston oolristioa ol .rrntrsl
(quitlrrenl! i! i! rarraaleil *itL rErcnco to poratiru of auriseim ard opc!'.te
and tl$Dtafu l,b€ IrE contioroucv .o .s to achiova lbe lcrel of pollutanB io 1,he

firllo*ing tt ndfl{lr
l) PartieuLt httc. PUl. Not to Ercee{ loo|rt E'
9) ParrlcuLra ll.tlcr PM rl Not to Erceed 6tt |Ed
tl 60! NodtoH Eo|'tr
.l) liOt
Cotrol Eqrlpcat:

No!to 0rc.aed E0 pg/ntJ

5.

lh l-s & rttt/r Ld tlwt abi tlxxlit$,,

Ml/lvf Either reused rhrough recovery
unit/RrdriminB syrrcfi OR
dispo$d oflat d6i8nated
ippruvrd ritc by local bsly, lbr
drrbier / onstruction r..st!.

Sr or,elfYpc Of Wrrtc Qsrditv UOM fIt'trrlcnf f. Di.

Kindty verify Maharashtra Polhjtion Control Board's document on Blockchain by scanBing the QR code- , ,

frttps,ltfo6fctrailn.ecmpcb.iry'docs/67ab6676ee21015ee8c6a25@437d02838b93a494a03h0c258db9897ccte1e
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i)
1.
2.

3.

4,

5.

4

5

6.

,1,

8.

Alr follftio! Corftol:.
I[.ldrcmfl6:-
All ErlErirl krorfer tEirs should be mvcrud
Tte durt c'ontaildcnt syncm rhalt bc pltvidrd incotporariog Eitbcr of lhr
fotb?i!8.
sasirzftDt at! mnlnd tllc paiphay oI th. plot boundery of hcig!: niuimua fi
fccl a 5 f€Gt nbova frEr fall eir anirslon area, whidsffi is hi8hr with iin st?r6,
fuE oa, rxlqid.bovr wirh ndl'on Eto&ine rh€t|rvc' rEquirld
WrB rprbHins/Chcsfra! M rtabilzisg agreDt spr.riEg syrtrE along tbc
periflrry bri& e pr.oit6 ofRMC.
Inlcflal wod(,ca !h.X b., ca €r mrErd/ArphalEd-
Daily deaniqg / R.nroval ofdu$ i$unuhtioo illlid! ttlr plant (drylwd) rbr[ bc
cary ot, with indstrirl rncuum c{carrr.
T\ro level tyle warhln8 Facility rhdl bc proyided ar enfy and crit pdEt& fs t,rolit
mirrurr rtfiirJc-

BltI otcrid Sro'rjc, Er{dli[! & Ort rr!
Saors8r s B ofl:ral & qy.arh rhrl Dr cquippcd with ld.quih crpecity ddrnl
Colcci]n Jysa sud as muhi- cyrhr firlb*td by beg [ose *scnbly.
H"ndliu of C.cment, sand, ,ly dsh NDd rBrcBirc, rfilll bc sfiricd oul *irh
oa&alL:rl dmd sptco ouly-
Mulal opcrations 6hall be pcErittrd @ly itr !,cloicd !he4 .qripp.d with dusl
arnttd syarafl rt lhc ktdiry point rc we[ o mof tog le)ndary dts (rortrcl
tyrtam.
All Convsyff b.k! of Sfi!4 *gycaitr rlfll'li corsrEd wirh tiE !hl.d! !d
trarg&r poiut &r6t cotkctio! iyltcn d E E$[.d to avoid s.codr.t-r nrgiaivE
crtisbrfi.
i;fr;';d- of ctrmcrn, ,eE.tA; /f sand rhatt be cqutppcd Ei$ ad.quar
crpcity dssr eolhctior sy$cm;tuclr rr nutti{yc&)m followad b, brg houiq ro .i
6 liEit dDrt disb[r-
Storrfc l'rr o{ ssrd & afgrEgNrr rhall tf, cquiflxd r{ith roDl tqr $atcr rIrirHtr
ry$m.
Tlt alr poUutbn csOd dariocr rhall bc operarcd rcplarly.
AlldDrtiv. powC ruitply sylter4 sb@ld covcr both the pmductioo and Air
po[uli(E corhol qf$&-
btuttry sh![ loridc ftatlt.rt Eci[ty iotustial clllucar.
Irdudy *'rU Fuvkt dirpGal hcility er hcred cflucar-
UAuov Fr4lmrac dsposal Ecilb br solil wastc.
ln4utryitatl provac proFr crbaust system ia the gtmises.

coNDtTtot{t uirDEx ltAzArurous wastE (iu AGExEt{'f, l{At{Du G r
TnAXSAOUITDIy UOVEI|EIYr] BU!"E5, ZO&
Ih hdultty.hrll oot gooer.te rrv aype of brrrrrdous $ecte3.

Xods? Polludr! orEd llearBrerl
Tho lnduslry chrll <tmp\y ldith the ptoviBioD ulder the !{ors $agulauoo
ond C<mroD Buls- 90fl), to colrtrol ooile po.llulion.

(ii)
l.

2.

t.

9
I ('.

li.
t!.

6,

o,

Kindly verity Maharashtra Pollution Control Board's document on Blockchain by scanning the QR code.
https://blockchain.ecmpcb.in/docv67ab6676ee2'1015ee8c6a250e437d02838b93a494a03ta0c258db9897ccfa1e
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& llrdostry shdl comply vlti dlortngrddltidtal ot litioos
i. Tho epplir:ant chrll uainrai! s(jod louectecprag aDd trle sdoqqate a.ssurfa fot

rrntrol of pollution froa dl gourcer so ro not lo rrrqlE !ri!8 :r !o uqrtoundiry arci /
Ehnhita.b.

it. Tb. app!fuattt !h!ll bri4 o.inirnurn $f ol $s urAilabls opsn land qnder E!.6o
o$!sa!/ rrco plsntatio!.

iil. Solid vr!i. - Tbs noa hsr&rs Dlid ,rate airiag iu tL. &.fqy pI!.DitG0,
c*ecpingst et ., f,B ditgced of*icutifrcalfy ao ar not to carue eugt roirorc I DoUutioD.
Ths spplicont rhlll frta wrary pcrorrbar 6tr civic rui.hnti* f;it d*pe.l to
durpiry polud.

lr Thr spplicr.ot ahnlt pmvi& hr rlr alt rrtreto eH!i. por6r ro{tle iufisietrl l,o oD€r.te
all pnllution con&ol f.r:ililic|i.ltrtt€d ty !s spplic$t to qiirluit toDpliFne *irh
tbe tr,trrr .Dd onditioor of tf,p marcat. ln rha a$ecae, Lh! rpplilant &.ll +,
rrdqce or othcrrirg, codrol productio! to ehide ty tsrE & oondition o{thie coslcui
regrrdi!8 poII*ioD hvclg.

v 'ILe agplicent rhall lDt chaJr& or .lt r $u .rE, qunhtt, tlE 6lr d diaclarga,
tomF€lalrlrr or tlr€ orxk of tho cl[qcrt / sBirdom or harerdsul ]r*er or oatrol
iquiFsa[t gn)yidd tb,r rir.hout pr=yioua *ritt€n p.rlrkrion of tte Elhrd.

vi. Tbo ogpl;ce.ut ahdl prgyid( facrt0 for collectioa of cavirocjleElrl eourphr aad
lsmplGr of tEdo arul *wago edluenta, eu rutoioar rad b.rrdo{r rr.fi. to the
Bo.!d !t.f rr th. tErEinsl or &cis:r.tEd Doi4r .Ed .hrll Dq!, lr) t[e Boerd hr tie
rerv'rc+ rsodglcd iD thi lsbeu.

vii. TLc epplicr* rhrll oblrta Coaeot lo ODGII holD Xr.ilrrtbtir lbtlsilon
Colttol Bo.rd bcfor! acl{rl commnocunt of tLG Urlt, ActMty.

viil. The llrrn ghall tuhnril to thi. ollL*, thr Arr ds!, ol Scpto|Eher ever, !c.r. the
Enumt6ettrl ghrlemcnt Rtfrort 6,t the liorncial Jreer endha tF Mnlth m tho
pltldtb€d t'(rtn-V &, plt th. pn rlli{tri of r$h l,l o( th. Envimruu.nt (Pmtcctiun}
(Sourri Aareod-aeal) Rulet , l09Z-

ir. Ar irrspec*ioa tod rhell bc ollrod aad rmde avsileblo to Ou Eolrrd! oficqr rlunag
thsir vi!i! to ihs &ppln:.rL

r Tbe agpli.a* ehnll insadl usp.r.!e ckdri. rletor alfillf tf|c consurptira of
enargy fin rtpcation of doEEsht .rd ildusttial edlur,nt trsstscut plaola trrd Bit
gollutro! collrol eyrBEr. A tegbter rhoiirs contsroptba of cistrhala u!.rt for
trsrtscnt rhdl h. E.iltlld.

i! $prrrtc drairrsgr it5to6 9h6ll he providert hr rollectio! oI trarl€ r.sd sE*n!€
afilueorc Terailal meoholec rhrll bG provilsd st tht end of collcL*ioa eptem rtth
arrrnxceeot for ite.roling thc 0ro{. No ef,lueru ehall be adritr4d u! tle piper /
!€*erl doon- !uea6 of :f,e tenqinol rlanholea. No lmuent lbill fird its f,ly other
theo rn &aiped aad nmvidtd collcction Syrl+o.

rii. Norltet lbrB ester aor dr*ha4o too otf,er premiee shall he dlfred to oir ritt
r.ho g&uoars llocr ttle lbdory-

9. rlc coE€d ir i6!rc.l trtjr.r to dtEctiGr i$rd lf CPCB rdrr leedoo !t(l) O) of
Wrrcr (PrErctrio..od CotrEol of Po[rtior) Act, 1974 .l!;ludiuS
clrrciEcdioo of ldr6t icr d{cd 07tt Msrb 4116.
Orcr.aio! of RMC Pha rtell Dc h dr7 tiac ody. 'ttc Dry tilrc h rrctoad i!
bcttcc[ 6 a,n. trd 6 ,,!r. i.r. froD l!! ]i!c b srJca.
Tt ! Boltd E J ri t! tlc rt[d.r{r striutcfi fur tir f,Mc/bdcHrt llrnti loc.tcd
rlthir Corfq'rdoa aces.

10.

ll,

,2. Corrtmcr.ld pl.d5 stdl irull corlfuiqr.
rt tion (CAAQMS) *irhi.o tic

a&bi?qt .ir qlality ootrirorir!

,.

Kindly verify Maharashtra Pollution Control Board's document on Blockchain by scanning the QR code. 
-

htrps:rbt;kchain. ecmpcb. in/docst/67ab66fi6ee21 O1 5ee8c6a250e437dO2838b93a49,la03ta0c258db9897ccfe 1 e
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tr.

la.

t:t.
t6.
t7.

1{t.

tr.

't0.

2t.

Cr irG plurs iLa[ c.rsyolt rdlc rh qr€lity etr&odrf tricc io r FCCL fEZd
bstr
Tt3 ir&rtrt *bll coop[ ,ftt tt riting srlt d. .s pcr B C Notlfic ios &t
16.t020t6.
Itc ratirc BMC Pbc storll bc cudoscrt.
'ftG C.tiBl ir"c(E !t dtLc iDiGtrt i! Br. Slitl/- L&l&s.

tldlrE fidl opcrd! w.t!r 4f,bldirE h.illty witt fogbg frcllitt provld.d *
nr E*rdd iltrlla art.-
Iodrrtt tt.ll ,mvl& tro lsvcl t rr *.rtirg ft.ilitt .t clarylerlr piits t&ti!
15 d.tr !.doa
Idrrtry rhell frovt& Itdtsi.t rrtrr clcacl er d.iriq of blrmJ
mrJr/cmvrl of dr* wlttiu 7 dryt pcriod.
IrdtsE .&.[ provi& .lpba&t{/colElrql Io dr iEddc thc tld zlaiet
ritE! t dL pcrtod.
Idrrt-v to rrDEit BG'! of Rr. 2/- Iltlr .!.i"< coopli:C of <ocau
coaditioaa Thc BG stdl bc vetd 16o 31.ffi.21121 rhici !t ll tc titb8ift.d i!
6vor of lc;ioael OEccr, Mrdd, ?itiilt 7 ar6 ,crio(

22. TLb .6rcn l irs*d rlttocr ,iqhditc to lL cib &stl by Em'tb SIPI@
Cosr d brir ri& &a 17 .l:L?rtl,-

et. hdu.tt? lo rubEit BC of h., X$,frro' agailrt coopEetlce of coo*rt {$!ditioos. Tt.
8G rbr[ bg ydid lpto i!.{i.Wn rhi.h rball 6t arbm}ttrd io 6vor of Respacl
Offcrr, Moarbai, r hi! 7 dtrys psriod,

U. Thc Cspital inveltoert of th. i!du!t, t Ilt 619 ,- lac6
2t. ]t Boud rBarve riC[ ro reyotr, al[ud oircsp@d tt€ coosclr grd[rrd,

For and oo behalf ol thc
Pollutioo Coltrol Board

Td,.
ilrr. Lirlc[ & Toubro l.td.,
M€RP-PL3!. Tclttpo. SItc oEcn lhJi Ati,
ifuobei

Rcceived Consert fe o[-

CopysllEfttldtor
f , Sob Rcgiooal Otner, Mumlrl, M P.C. Brurd, Muobai

,/, t-a e fdnrr tn Gd! tttl 4*t@a?

Kindly verity Maharashtra Pollution Control Board's document on Blockchain by scanning the QR code.
https:rblockchain. ecmpcb. in/docy67ab6676ee2'l 01 5ee8c6a250e437d02838b93a494a03faOc258db9897ccie 1 e
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Maharashtra Pollution Control Board

Errrq g$q ft?iaot risa

Application for Consent/ Authorisation

Sir,
l/We hereby apply for*

L. Consent to Establish/Operate/Renewal of consent under sectlon 25 and 26 of the Water (Prevention & Control of Pollution) Act, 1974 as
amended.

2. Consent to Establish/Operate/Reneryal of consent under Section 21 of the Air (kevention and Control of Pollution) A€t, 1981, as
amended.

3, Authorization/renewal of authorization under Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016 in
connection with my/our/existing/proposed/ahered/ additional manuFacturing/processing activity from tie premises as per the details given
below.

Consent lnformation

UAN No!
MPC&CON5ENT-o000107353

Apptkation submilted on:
28-01-2021

lndustry lnformation

Co,sent To.'

Operate

Type ol iostitution:
lndustry

Sub,nrt to,
SRO - Mumbai I

tl No.l

tndusry fwet Catqory:
G37 Ready mix cement concrete Green

EC Ref. No.

Scarei
s.5.t

EC Reqd. EC Obtained
No No

wheahcr constru<fron-bultdup area ls morc than 20,@O
\- tqntr.(E isttng Expansion Unft)

General hfortnation

1. Name, desiqnation, office address with Telephone/Fax numbeB, e-mail of the Applicant Occupier^ndustry/lnstitution / Local Body.

,Yame Addttss
RAKESH SINGH SISODIA TOWER-B, TC-II, lST FLOOR,L&T GATE-s, POWAI,MUMbAi

city,MumbaiCity

Desbnatton fetuka
PRO.,ECT DIRECTOR Mumbai City

Ar1ea Drstrict
Parking Place, Amarsons Garden, Near Tata Tea Garden, AI.{ARSONS GARDEN, Mumbai city
AMARSONS GARDEN, MUMBA C]TY,

Telaphone Fax
9870061308

Email Pan Nu,n,€,r
jadhavani@lntecc.com AHFPS2369L

No



2. (a) Name and location of the industrial univpremises for which the application is made {Give revenue Survey
name ofTaluka and District, also telephone and fax number)

lndust,y na'[€
La6en & Toubro Ltd

Lo€.ation of Unit Survey numberlPtot ltumber
Mumbai Coastal Road Project PKG I AmaBon Garden

Tatuka Disttict
Mumbaicity Ntumbaicity

(b) Details of the planning permission obtained from the local body/fown and Country flanning autiority/Hetropolitan
authority/ designated Authority.

Pt nnir'g r€rmision Pr.7,nry A,ttlp.fty

Name of the local body under whose iuridiction the unit is located and Name of the licence issuing autiority

arne af Locat Body NaIr,€ ol the lker'r.a iEsutng ,,rtlpttay

3. Names,addresses rvith Telephone and Fax Number of Managing Director / Managing Partner and offcer responsible ior
connected with pollution control and/or Hazardous n aste disposal.

number

ama ol Ntanaglng Oir€dor
Rakesh Singh Sisodia

Fax numbr
0

4. (a.) Are you registered lndustrial unit ?

nqig'fratton numD€r
199999MH1946P1C0U768

Tatadtp,t,f, nu/,/t'.r
9870061308

O r(.t,a@r|',itu fof.by b Ay b.,,rF,'
Rakesh Singh Sisodia

Yes

Ost€ ol t gtb'I't on
Oct 13, 2018

water

5, Gross capital investment of the unit without depreciation till the date of application (Cost of building, land, plant and
be supported by an affidavivuMertaking on Rs.20/- stamp paper, annual report or certificate from a Chartered Accountant
unit(sl, give estimated figure)

GtlEs capltat (in Lakh) t Vcrifud * Lrns * Corsetrt Fea
286.75 CA Certificate I 15000.00

6. lf the site is located near sea-shore/river banUother water bodies/Highway, lndicate the crow fly distance and the name
body, if any.

Dtst,r|r.e From Dlr,,nc.(Xm) t Xame
SHAH 88.00 Mumbai-Pune Highway

River 23.00 lrithi

Human Habitation 0.20 -NA-

Religious Place 0.30 Maha LaxmiTemple

Histori(al Place 0.10 -NA-

Creeusea 0.1.0 Creeldsea

6b. Enter Latitude and Longitude detalls of site

Lfi&
0

Longitude

7. Ooes the location satisfy the Requirements Under relevant Central/State Govt. Notification such as Coastal R€gulation Zone
Notification on Ecologically Fragile Area, lndustrial Location policy, €tc. lf so, give details,

0
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Location Approved lndustry
Area
No

Sensrtive Area

No

tl Yes, Name Of Arca tndustry Location with
Reference to CRZ

8. lf the site is situated in notified industrial estate,

(a) Whether efruent cotlectlon,
treatment and disposa, s)6te,f, has
been prpvided by the author&.
(b) Wl the apprkant utllize the
sy$tem, if p.evided,
(c) tf not provided, detaits of proposed
arrangement.

No

D€tai,s

No

9.

(a) To|,,l plot area (in squeet metet)

98s5

(bt Euilt up arca and (ln squear meter) (c) Arca avaltabte for Ly',e t,s,e of
treabd seuage/ trade efruent lor
gaJdeninglirfigatlon, (in squear meter)

4050 500

10. Month and year of commissioning of the Unit.

202742-20

11. Number of workers and office staff

Wod(3rs st.rf Hrs. of shift Wcekty ofr

12

(a) Do you hava a resid€rrtia, No
colony Wlthln the pr8mlses
lo respect of which the
present apptication is Mada

(b) tf yes, ptease state popuhtion staying
Number of petsgn staying Water consumption Sewage generation Whether k SrlP provided?

NO

(c) tndlcab tE tocation and distance with r€fierence to praat sit€.
llumber of petson staying Water consum,,lon

Produsts l{ame and Quantity

Product UOl,
lleme
RMC m3/day

P.oducts l{ame and Quantlty

Pioduca Name
Spent wash/Concrete

Product
Name

concrete

Consented

1200

Totat

1200

Exrst ag

0

Proposed
Revisign

0

Remarks

NA

UOM

m3/day
Quantity
120 NA

14. List of raw materials and process chemicals with aonual consumption corresponding to above stated produdion figures, in
tonnes,/month or kl/month or numbers/month.

Ne,,e of Reu Mateiat UOM Quantity Hazardous
lryaste

Hazardous Rema*s
Chernicats

13. List of products and by-products l,lanufactured in tonnes/month, K/month or numbers/month with their types i.e,Oyes, drugs etc.
(Give figures co.responding to maximum installed production capacity

Rema'*s



sludges)

Cement

Admixtures

Aggregates

Sand

Water

Micro Silica

MT/I'

MT/M

MTA4

MTN,I

MT/M

MT/M

5600

L32

rs000

15000

3600

3600

NO

No

NO

No

No

No

No

No

No

l{o

No

No

NA

NA

NA

NA

NA

NA

15, Description of process of manufactufe for each of the products showing input, output, quality and quantity of solid,
gaseous wastes, if any from each unit process,

Part B : Waste Water aspe.ts

16. Water consumption for different uses (m3/day)

Putposc Consumpt,,on Ef,l ,trnt
Gcnat tion

Domesti( Pourpose 10 8

water gets Polluted 120
& Pollutants are
Biodeqradable

Water gets
Polluted,Pollutants
are not
Biodegradable &
Toxic

Ir€atreat Remarts

Septic Tank &
Soak Pit

Sedimentation
tank

Sedimentation
tank

00

96

0

OTHERS

-NA--

Dtsposal

Recycle

Recycle

-NA-

.NA-lndustrial
cooling,spraying in
mine pits or boiler
feed

0

Others NA

17. Source ol water supply, Name of authority granting permission if applicable and quantity permitted.

Source ot raler suppry llrrn of a,rl,,od,ty g,rndng germlsslon Claunry pcrmtllrd

18. Quantity of waste wate. (effluent) generated (m3/day)

Domastk Eoiter Blorydown

P,wess Dn PtanE/Softcntng

Cooting water

Tail race

* 19. Water budget calculations accounting for difference between nater consumption and efnuent generated.

20. Present treatment of se$rage/canteen effuent (Give sizes/capacities of treatment units).

Capxiay ol STP (m,/day)

nr5rtm.nt ur a Slze lmxm) Relentlon dl,'e (hi

21. Present treatment of trade effluent (Give sizes/capacities of treatment units) (A schematic diagram ot the treatment
inlevordet characteristics of each unit operation/process is to be provided. lnclude details of residue lranagemert system

C.p.city ol EfP (tntl t yt

tadus''iat

Wathing from

Remarks

NA

NA

NA

r{A
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Treatfient unlt Size (mxm) Retention time (hr)

22.

(i) Arc sevage and trade efruen's mixed together?

tl yes, stet€ at vhlch stage-Whethcr before, tntennLGntly or art€r t c.atmeat

No

23. Capacity of treated effluent sump, Guard Pond if any.

Capacity of treated effiuent sump (mi)
Efruent sumplcuard pond dc'€ils No

Notf yes, state at which stagc-Whether
beforc, inteinlltentty or after
trcatmant.

(i) into strcadriver (nane of
rlver)

- 
( l) into sea

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

(v) On tand for lrdgatlon on
ovned land/asa tand, Speclly
croPFd area.
(vll) Quantily of tx?'ated
efr uent re us2dl txycled,
m3lday Provide a location
map ol dlsposat
arrangement indicatinq the
outleds) lor sampting.
lreated efruent rcused /
r€cycled (mi/day)

(ii) into creevestuary Oame
ol Creevestvary)
(iv) into dninlsewer bwner
of sewer)
(vi) Connected to CErP

25, (a) Quality of untreatedttreated emuents (Specify pH and concentration of SS, EOD,COD and specific pollutants relevant to the
industry. TDS to be reported for disposalon land or into stream/river.

Untreated Eff,uent

PH

ss (ngt)

\- BOD (ng/l)

coo (nc/tt

tDs (ns/tt

Specific pollutant if
any

1

Treated Effluent

PH

SS (nslo

BoD (mgt)

cOD (ngtt

TDS (ng/t)

specific pottutant if
any

I

NA

NA

NA

NA

NA

llame

0

NA

NA

NA

NA

NA

arre

0

Value

0

value

0



(b) Enclose a copy of the latest report of analysis from tie laboratory approved by State Eoard/ Committee/Central Boa

covernment in the Ministry of Environment expected characteristiG of the untreatedtreated effuent
rdrcentral

26. Fuel consumption

F.tel typ€
Diesel

lsrr aontent
0.0

UON
Ltr/Hr

Sulphur content
0.25

F uct CorEu mpdo't lPDllXD
42.6

Quantlry
I

Calorific Yalue

10800

Other (sFcW)
NA

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

(a) sbcknumbads) (b, stacl att crrad to
1 DG sET

(e) Fuel quantly (Kght,t lO nat€rtal ot consuuctton

42.6 N4S

(i) Diameter/Size, io meters l Gas quannV, Nm hr.
0.3 2800

(c) cap,,cry
AS PER NORMS

( Shape
lrouodlrectaagular)
ROUND

lk) Gas t€mp€rature "C
120

(o) Emissions conttot syttem
provided

(.1) Fuel Type
DIESEL

(h) Height, m (above ground
tevet)
6

(t) Exit gas ver6ity, ,nl*,
800

(p) tn case ol D,G, Set powe.
generatlon capxtty in tOlA

(m) controt equipment
preceding the stack

AS PER CPCB

(n) Nature of polll4tants
llkety to present in stack
gases such as Ct2, Nox, Sox
TP" CtG,

PM, SO2, NOx AS PER CPCB 250

il;lll 
*.*r u", rrease of odoriferous compounds such as Mercaptans, Phordte etc. Are coming out fr6n any storaO{ or Orocess

28. Do you have adequate facility for collection of samples of emissions in the form of port holes, platform, laddenetc, As per Central
Board Publication "Emission regulations Part-lll" ( December, 1985 )

Poadhore No lt talts

Ptattg,l,, No Detaits

Laddcr No Detatls

29. Quality of treated flue qas emissions and process emissions. Quantity oftreated flue gas emissions
and process emissions,

5r, Strct.tt ched to Patametar Concanhaa.ton mgll m?
No

flow (Nm7/hr)

1

(Specify concentration of criteria pollutants and industry/process-specific pollutants stack-ryise. Enclose
a copy of the latest report of analysis from the laboratory approved by State Boardrcentral Board/
Central Govemment in the Mioistry of Environment & Forests. For proposed unit turnish expected
characteri*ics of the emissions..

Part - Di Hazardous Waste aspect

30. lnformation about Hazardous Waste Management as defined in Hazardous Waste (Management & tlandling ) Rules, 1989 as
amended in Jan.,2000. Type/Category of Waste as per

Wase€ GDo.ratty, Sch.tdure ,
Cat Xo Typc W W)n



c4)

5.1

,ttax

5.1 Used or spent oil

nethd of cotlecdon
MANUAL

lttethod ot trcatment
Authorized Agency

40

n.drod ot receptlon
MANUAL

,tethod of disposal
Authorized Agency

Ltr/A

nadtod of stonge
BARREL

Method of transpott
Authorized Agency

Waste (Annuatty) Schedute tl
31. Details about use of hazardous waste

Name ol hazardous
waste/Spent chemical

Quantry used/month Party fr1om whom purchased Party to whom sotd

a. Detrrrs about technlcal capabtlry and equipments avaitabte vlth the apptk nt to hal,dta tho Hazardous Waste

b, Charaderistics of hazardous waste(s) Specity concentration of retevant potlutants, Enctose a copy of ahe latest report
of analysis lrcm the laboratoty approved by State Boardlcentral Board/Central Govt. in the ministry of Environment &
Foresls, For p,oposed units tumish exp€aed characteristks

33.

Copy ot fomat of manfiesvrcrord Xeeping pra(tked byt ttt€ apptlcant.

34,

Detalls of self-monftorlng (source and environment system)

Are you using arry imported hazardous saste. tl yes, giye details,

36.

Copy ol actual .JF'et B,eglstrationlcerdficate obtatned lrom Stat. Potlution Controt Boardll,llnlstry of Envlronment &
ForesB, Got,emment of tndia, lor use of hazardous wasb.

PEs€nt tr€atmerrt of hazardous waslr, if any (gtve type and capacity of treatment unr'ts,

38, Quantity of hazardous waste disposal

(i) wlthln hrto,y

(ii) Outs dc the hctoty (s,€rity ,o(,atbn and encto5c copics d .gnaet,,ent t

(iv) oublde state/Union Tenitory, ll yes parlirut rs ol (7 & 3 ) above.

P) Cnhet (Speciiy)

Part - E: Additional inrormation

39.



a, Do you have any proposals to upgrade t re present system for treatment and disposat of efruenvemissions andlor
hazardous waste.

b. tf yes, give the detairs ]yith time- schedule lor the imptementation and approximate expenditure to be incurred on it,

40.

Capltat and recurring (O & lr) exp€nditutc on various ,rspect of environment pretection such as efrl.tenl el,aa'k n,
hazardous vaste, solid wa*e, t €6- praltation, monitodng, data acquisit orl etc. (givc fi9ures soparatety foJ i.En s
lmptementedfto be imptcmentcd}

41,

To whlch ot the poltutlon controt equlpment, separate ,flrters for recording consumptton of etactrtc enetgy .rE inst ttcd ?

42

Whkh ol ahe pottution contro, itcaE ar€ connecd to D.G, Set (captive !trwer source, to ensune tfieir runnirrg in the
eveot of nonnat power lalturc

43. Nature, quantity and method of disposal of non- hazardous solid waste generated separately from the pro(ess of manufacture and waste treatment
(Give details of area/capacity available an applicant s land)

fypc Quantlt, WN Ir?rtrr.rt Driposa, Otte. Et:rs
Muni(ipalwaste 12 Kg/Day Locally Local Eody NA

Sp€nt Wash/Rejected Cubes 1.5 m3/day Recy.le/Reu5e Recycle/Reuse NA

44. Hazardous Chemicals - Give details of Chemicals and quantities handleo and Stored.

(i) b the unit a naiot Acci tent Hazatd unit as per Nltg,Stor,ge lmpoft Hzzadous Chemrcats Rutcs ?

(il) ts tlt€ unit an isorat€d slorag. as dellnd under the ltSrHC Rutes ?

(ttt) tn.tkate status of compttanc. of Rules 5,7,70,77,72,73 .nd 18 ol t E rtStHC Rutes.

(ly) Has approval of sits bcGn obt rned lrcm the concemd authortty?

(v) Has tha unit p/l.parPd an o{f:s,it Emerg€,o.y Ptan? ts lt u,dat d ?

(yl) Has intonnation on imPrB of Chemka,s ,€en pmyided to tlhe concemed auahorl.ty?

(vll) Docs the unit rcsess . potky udar the PL, Act?

45, Brief details of tree plantation/green b€lt development within applicant's premises { in hectors )

Open Spce Avaitabiw Planhtion Dooe On Numbcr ot tttf,ls Ptanttd
Square meter Square meter( %)

46.

tnlomation of schemes lor waste lrlnimization, rcsource recovery and recycling - imptemented and to b impten entd,
sepantely.
NA

47.

lat The aPplicaot shall lndicate whether tndustry comes under Public HearinE, if so, the retavaot documenb such as E A,
EnP, Rlsk Anatysis etc. srrafl Da submrttad, il so, the retcvrnt docuDents ercrosed shatl bc tndrcahd accodingty,

(b) Any othet additiofial inform.alon that the appricants dcsircs to give
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(c) Whether Environmerrta, Statement submilted ? tf submilted, give date of submission.

48.

tlwe ftrrther dectare that tho tnformrtton lvmished above ls corect to the best of my/ou knowledge,

49

t/We herzby submit that in case of any change f,om what ts stated in this application in ,espect of raw materials,
produc's, process of manuhctura and
treatmelt andlor dispsal ol etnuent, emission, hazardous vasl€s etc. tn quality and quanryi a fresh application lor
ConsenvAuthoization shall be made and
unttt the grant of fresh ConsenVAuthodzation no changa shalt be made,

50.

llwe underlake to ftimish any olher lnlonnation wilf',in one month ot iE being called by the Board

Yours faithtully
Siqnaturc : RAKESH SINGH S,SODTA

fla,,|e , RAI(ESH SrirGH STSOD,/
Oesignation : Proiect Dircctor

Additional lnformation

Air Pollution

Sr o. Air Pollution Sourca

1 oG Set

Porrutaats
PM, SO2,NOx

APCS ProYided
As per CPCB Standard

Rernark
NA

Sepante Elt Ptovided No

IterJunrs Proposed NA

Alr Sampling Facilw Detarrs NA

Other Emission Sources

Fout Smell Coming Out

NA

NO

D,G, Set Details

! De*dptton
1 x 250 KVA

Capacity(rvA)
250

Remar*5
DG will be used during power cut

Hazardous Waste Generatlon

Hazardouswaste QuantttY
5.1 Used or spent oil 40

UOM

Ltr/A

Ircrt,,lart
Authorized
Vendor

Disposal
Through Authorized
Vendor

(Nher Details
NA

CHWTSDF Details

,ttembr of CHWfSDF CHWrSDF Name Rema',(s

Cess Details

cess Appltcabte tf Yes, UpTo

Jan 1 1900 12:00:00:000AM

cess Paid
No



Legal Actions

Lq., Ll,zt Rcrord d company

^.tunTakea
No

Legat Adion Details Remarks
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Maharashtra Pollution Control Board

{6nrE g{{urfrdilqrisE

Application for Consent/ Authorisation

5ir,
l/We hereby apply fod

l. Consent to Establish/Operate/Renewal of consent under section 25 and 26 of the water (Prevention & Control of Pollution) Act, 1974 as
amended.

2. Consent to Establish/Operate/Renewal of cons€nt under Sedion 21 of tie Air (Prevention and Control of Pollution) Act, 1981, as
amended,

3. Authorization/renewal of authorization under Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016 in
connection with my/our/existing/proposed/altered/ additional manufacturing/processing activity from the premises as per the details given
belorY.

Consent lnformation

UAN No!
MPCB-CONSEt'IT-o000108800

Apptication tubmitted on:
t7 -02-2021

lndustry lnformation

Co0sent To:

Operate

Type of instittttton:
lndustry

ttu No.:

,ndust y TyW:
G1l Cement products (without
using asbestos / boiler / steam
curing) like pipe.pillar, iafri. well
ring, blocldtiles etc.(should b€
done in closed covered shed to
control fu gitive emissions)

Submit to:
SRO - Mumbai I

Category.
Green

EC Rel. No,

No

Scarer

s.5,t

ar

Ec Re.rd. Ec Obt ined
No No

Whether construction-buitdup arca is more than 2O,U)O
tq.drtr.Gxtsttng Expansion U nit)

General lnformation

1. Name, designation, office address with Telephone/Fax numbers, e mail of the Applicant Occupier/lndustry/lnstitution / Local Body,

Name Address
RAKESH SINGH SISODIA TOWER-B,IC-II, lST FLOOR,L&T GATE-s, POWAl,Mumbai

City,l.lumbai City

Destgnatlot, faluka
PROJECT DIRECTOR Mumbai CitY

Area oistrict
Parking Place, Amarsons Garden, Near Tata Tea Garden, AMARSONS GARDEN, Mumbai city
AMARSONS GARDEN, MUMBAI C]]'Y,

Telephone Fax

-



9870061308

Ematl
jadhavani@lntecc.com

Pan Number
AHFPS2369L

2. (a) Name and location of the industrial unrVpremrses for which the applcahon is made {Give revenue Survey Number/Plot number
name ofTaluka and Distri(t, also telephone and faI number)

tdustry name
Larsen & Toubro

Lm.tion ol ltnit Survey number/Plot Number

MCRP-I, Amarson Garden, Near Breach Candy Hospital Amarson Garden

Tatuh Drstrict
Mumbai City Mumbai city

(b) Details of the planning permission obtained from the local bodyffown and Country Planning authority/Metropolitan Development
authoity/ desiqnated Authonty.

Plannlng pennisston Ptanning Authorlty

Name of the local body under whose jurisdiction the unit is located and Name of the licence rssuing authority

Name of Locat Body Name ol the tkence tssuing authorry

3. Names,addresses with Telephone and Fax Number of Managing Director / Managing Partner and officer responsible for rnatte6
connected with pollution control and/or Hazardous waste disposal.

Name ol L.naging Uractor
RAXESH SINGH SISODIA

Fax number
0

4. (a.) Are you registered lndustrial unit ?

negb,tradon number
199999MH1946PlC004768

Talept,tr,r,€ numbar
9167061r06

Of,kor ,l',porlEiuc fot daf b ey &{,E/,tss,
77r0009765

Yes

Dz. ol t gistt tb.n
Feb 7, 1946

5. Gross capital investment of tie unit without depreation till the date of application (Cost of building, land, plant and machinery). fio
be supported by an affidavivundertaking on Rs.20/- stamp paper, annual report or certificate from a Chartered Accountant for proposed
unit(s), give estimated figure)

Gross capital (in Lakh)
3161.00

* vefifid
CA Certificate

. 7!ams
1

* Con3ent Fee

75000.00

6. lf the site is located near sea-shore/river banuother water bodieslHighway. lndicate the crow fly distance and the name of the water
body, if any.

Dist,Dce From Distance(Km) * irrme
SHAH 80.00 Mumbai-Pune Highway

River 20.00 Mithi

Human Habitation 25.00 [,!lDC

Religious Place 3.00 Maha LaxmiTemple

Histori€al Place 43.00 Eelapur Fort

Creeusea 0.12 Creek6ea

6b, Enter Lahtude and Longitude details of site

bUtude
0

Longitude
0

L.
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7. Does the location satisfy the Requiremerts Under relevant Central/State covt Notification such as Coastal Regulation Zone,
NotilScation on Ecdogically Fragile Area, lndustrial Location policy, etc. lf so, giye details.

Localdo,, Apgnved tndusty Sersit r,€ t,ra tlYe5,, NancolArrE hrdtlE,ff L*at,on r n
Aru naftr€nce tD CniZ

l{o No

8. lf the site is situated in notified industrial estate,

(a) Whether etfluent cotlectlon,
treatment and disposa, systerr has
been prpvided by the authotity,
(b) wilt tlt€ appricant utillze the
systern, if provided.
(c) tf not provlded, detaits of ptepos€d
arrangement.

No

No

Details

9.

(d Toal plot arca (in sguear ,ret"r, (b) Bulk up area and (tn squear nEter) (c) Arca ayallabte Jor the use of
t eated sewage/ t 'ade efluent lgr
gardening/irr'tgetion. tiD squa.r meter)

34926 10000

10. Month and year of commissioning of the Unil

2021{3-18

11. Number of tyorkers and office staff

lflod<eE slEfr Weekly ofi

12.

(a) Do you hava a resid€nt t, No
cotony Wltitn tlt€ prcmis€ls
in ,cspect of Whkh the
present apptkation is nade
?

! lb) ,f yes, ptease state poputatlon staytng
Numbcr of person staying Wattlr consumptton WttEther is STP provtded?

No

Sewage generation

(c) lndicab its tocation and dktance with reference to Ptant sit€.
Number of person staying Water consu ptlon

13. List of products and by-products Manufactured in tonnes/month, Kl/month or numbers/month with their types i.e.Dyes, druqs etc.
(Give figures corresponding to maximum installed produdion capacity

Produ.ts llame and Quantity

Product UO
Narne

Casting m3lday

Consented

180

Total

r80

Product
llame
Casting Bridge
Elements

Exl ing

0

Proposd
Ravision
0

Rema.ks

Products Name and Quantity

Ptduct Name
NA

Quantity Remarks

0

uot
NA

NA

51000

Hrs, of shift



14. List of raw materials and process chemicals with annual consumption corresponding to above stated production

tonnes/month or kl/month or numbers/month.

Name ol Raw Material UOM Hazardous Hazarlous
Wast Ct!€m,E ts

No No

ln

Bee Wax

Curing Compound

Shuttering Oil

Ready Mix Concrete

Reinforcement

K9il.l

Ltr/M

Ltr/M

m3/day

MT/i'

Quantily

29104

34925

t7 452

200

40

- A-

-NA_

NA

NA

NA

NA

NA

NO

No

l{o

No

No

NO

No

NO

15. Description of process of manulacture for each of the products showing input, output, quality and quantity of solid.
gaseous wastes, if any from each unit process.

Part B : Waste Water aspects

and

16. water consumption for different uses (m3/day)

Purpose Consumption Efr,lent
Ganeration

Dom6tic Pourpose 10 0

Water gets Polluted 120
& Pollutants are
Eiodegradable

Water gets
Polluted.Pollutants
are not
Biodegradable &
Toxic

lndustrial
Cooling,spraying in
mine pits or boiler
feed

18. Quantity of waste water (effluent) generated {m3/day)

Domasti. Boiler Btoudown

P.oc.at Dn Plrnts/Sof.rntng

Treatmant

-NA-

OTHERS

Remarks

NA

NA

Dlsposal

0

NA00

00

Sedimentation
Tank

Others

17. Source of water supply, Name of authority granting permission if applicable and quantity permitted.

Sourxa ol yater suppty Name of euthotily granttng pernlsslon Qaunttty ,€rmiltcd

NA

Cooling water

fail race

* 19. Water budget calculations accounting for diference between water consumption and effluent generated.

20, Present treatment of sewage/canteen emuent (Give sizes/capacities of treatment units).

Cap.cw ot SfP (nt3/.hyt

ft?.anent |4,,,ia Sr2e (rr,,m) nc'€nt n ttnlp (hr)

tndustriat

washing from

Remarls

NA

NA

I'tA

t{A
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2L. Preseot treatment of trade effluent (Give sizegcapacities of treatment units) (A schematic diag.am of the treatment scheme with
inleuoudet characteristics of each unit operation/process is to be provided. Include details of residue tlanagement system (EIP sludges)

Capacry of EfP lnttlday)

Tt€,t,neat unit Size (mxmt AG&lr ton tt tp (hr)

22.

(tt AtE sewage and arade al,uanl,s mlxd togethcn

tf y€6, stat€ at whkh stig€-Whalher belorE, it ta,I,,,iat€/nt y or 
',llcr 

t ?,,fit,eot,

No

23, Capacity of treated effluent sump, Guard Pond if any,

Capacity of treated efrueat sump (m3)
Efruent sump/Guard pond details No

NOtf yes, state at which stage-Whether
beforc, intemiltently or after
treatment.

(i) itto streamlrlver (narne of
rlver)
(iii) into sea

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

(v) on tand for irrigatton on
owned tand/ase lan l, Specily
crcpped anea.
(vii) Quantity of treated
efr ue nt re used,/ tccyct d,
m?lday Provide a tocation
map of disposal
a ft angement indlcatt ag the
outte r( s) tor sa mpli ng.
freated afruent tcused I
rccycted (m3/day)

(ii) into creeklestuary rname
of Creevestuary)
(iv) into drain/sewer (ovner
of sewer)
(vi) Connxted to CErP

25. (a) Quality of untreatedtreated eflluents (Specify pH and concentration of SS, BOD,COD and specific pollutants relevant to the
industry. TDS to be reported for disposal on land or into stream/river.

\- untr€ated Emucnt

pH

Ss (t tglr)

aoD (ngtfi)

COD (ng/l)

TDS (nsl,)

Speciffc pottut nt if
any

1

Treated Efnuent

pH

SS lQtglr)

BoD (nslu

COD (mg/,)

Min 6

Max 200

Max 100

Max 250

2000

ame

0

Value

0

min 6

Less than 100

Less tian 100

Less than 250



TDS (ng/l)

sp.cifrc pottutant tl
any

1

2100

Xerre

0

Value

0

(b) Enclose a copy of the latest report of analysis from the laboratory approved by State Board/ Committee/Central Boarqcentral
Government in the Ministry of Environment expected characteristics of the untreatedtreated effluent

26. Fuel consumption

F,El ryF
Diesel

,5t Go0te

0

uot
Kg/Hr

Sutphur coa'tnt
0.2

F u.l Cor.sumptlon TPD|LKD

25

auandty
1

catorific vatue
10800

othet (sF€(,W)

0

27. (a) Details of stack (process & fuel stacks: D. G. )

b) Slack numbedd (0, Sttck attacrred to
1DG
(e) Fuet quantiy (Lg/ht,) (O ,tlabrial ot coastruction

25 MS

(i) Diametet6ize, in met3,rs (j) Gas quantity, Nm,/hr.
0.3 300

(c) capacry

( 9haP
lroundhlctangular)
ROUND

(k) Gas temparature 'C

(o) Emlsslons coatrol system
provided

td) Fuel TyW
DIESEL

(h) Height, m {.bove grou,td
levet)

(l) Exit gas Yel6ity, tn/sec,
L4

(p) ,n case of D.G. Set pov.r
gene,ration capaEity in ruA

(mt Controt equipment
preceding the stack

(n) N.turc of poltutanE
likely to present in stack
gaset such as Ct2, Nox, Sox
TPM etc.
Nox. SOx AS PER CPCB NORMS

27. (B) Whether any release of odoriferous compounds such as Mercaptans, Phorate etc, Are coming out from any storages or process
house.

28. Do you have adequate facility for collection of samples of emissions in the form of port holes, platform, laddenetc. As per Central
Board Publication "Emission regulations Part-lll" ( December, 1985 )

Poartrrore No Datarrs

Ptatlonn No D€taits

laddet No D€tails

29. Quality of treated flue gas emissions and process emissions. Quantity of treated flue gas emissions
and paocess emissions.

Sa Strct rttacD.d to P.ramater Cooc.ntratlon mgl|m3
No

1

flow (Nm3/hr)

(Specify coocentration of criteria pollutants and industry/process-specific pollutants stack-wise. Enclose
a copy ofthe latest report of analysis from the laboratory approved by State Boardrcentral B@rd/
Centrdl Govemment in the Ministry of Environment & Forests. For proposed unit tumish expeded
characteristics of the emissions..

Part - D: Haua.dous Waste aspect

250 Kva
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30. lnfomation about Hazardous waste Management as defined in Hazardous waste (Management & Handling ) Rules, 1989 as
amended in ran.,2000. Type/Category of Waste as per

Wast€ (Annualty) Schedute ,
Cet ,Yo

5.1

Max

,,lethod ol transport
Through Approved vendor

Type
5,1 Used or spent oil

nethod of cotledlon
Manual

lttelhod ol treatment
Through Approved vendor

lrethod ot reception
l,lanual

Itethd of disposat
Through Approved vendor

UOM

Ltr/M

tttetlrod ol Jtonge
Barrel

aty
200

Waste lAnnualty) Schedute tt
31, Details about use of hazardous waste

Name of hazatdotts
waste/'pent chemicat

Quantity used/month Party fiom whom purrhased Pafty to whom sotd

\. a. lretarrs aDout technlca, capabltfty and equipmeats .v.ltable wfth the applkant b handle the Hazardous Waste

h, Charadefistl6 of haz.rdous waste(s) Specry concentratton of ,etevant poltutanB. Enctose a copy of the tatest report
ol analysis lrcm the tabtatory approved byt State Board/Centrat Board/Cenaral Govt. in the ministty of Envirpnment &
Foresb. For proposed untts fumtsh expeded charactedstks

33.

Copy of format ol manlfesvtlEotd Keeptng practked by the appticant.

34.

D.tatts ol s.tf-monltortng Gource aN envtronment syst m)

35.

Are Wu using any importcd haz.dous waste. tf yas, giva detalts.

! 36.

Copy ol adual user Rqisanttonlceraificata ohined fr?/m Sdc Poltuaion Conf'1,.t Boatdllitnist y ol Envttonment 6.

Forcsts, Govemmont ol tdia, lor usc ol h.zardous waste.

31.

Pr€sent treatmeat of ha2ardous waste, if any (give type and caPaciay of t eatment uniB)

38. Quantity of hazardous waste disposal

(l) Wtthin factoty

( ) oublde t,,c ffr,c.prf Epe<W ,ocat on and encto* copte ol agrement.)

(ilu Through sata (anclosad dol.umeot,,ty Nel aN coplcs ol agttr,maot')

(M OUts,Ne state/Union Tafiitoty, if yes particulats ol (7 & 3 ) abova.

(v) O(het (Spcrify)



Part - E: Additional intormation

39.

a. Do lou have any ptr,,losals to upgrade l,,c present systflm lot tr.ahEnt and dtspsat of elflt,€lrvemi$ions andlor
hazardous uas,3.

b, tt yes, give the detaits with tifie- schedute for the imptemenlition and approximate expenditure to be incurrtd on it'

40.

capitat and recurring (o & Mt e\penditure on various aspect of envircnment Ftotection such as efluent, emissbn,
hazatdous rf,,aslf;,, sorrd raste, uEe- ptantaflon, monitotlng, dal, acqukitlon etc. (gtvc frgurt,s sepantety fo? lE rE
i mpte mented/to be im plemenaed t,

41.

To whkh ot tne poltttdon cont,?/t equtpment, sepaat" rreters ,br ,Ecotdlng consumptlon ol .teddc anargy xc tnst,,l,€d ?

Which ol the pottution controt it€ms are connected to D,G. Set tcaptive ppwer source) to ensure lheir running in thc
event ol normat power ialtute

43. Nature, quantity and method of disposal of non- haza.dous solid waste generated separately from the process ot manufacture and wGte tr€atmeht.
(Give details of area/capa(ity available in applicant's land)

tyF qu.rt ty arlD ff! tr.nt Ditpoe, Odr.rD.t l'
Reinfo.cemeot Steel 15 }{T/li4 t{A 5€ll ]{A

44, Hazardous Chemicals - Give details of Chemicals and quantities handled and Stored.

(i) ts the unia a ,ilajot Acckte,Jt Hazard un,t as per Nlfg.Storage tm,o,t Hazardous Chamira,E Rutes ?

(ii) ts tl,p unit an tsotatd slora,gc as deffned under thc nStHC Rutes ?

(ili) tndk te status ol comprlp,nce ol Rutos 5,7,70,77,72,73 and ,.8 of the ,'S/tr,C Rules.

(lvt Hfi apPlrovat of sl@ bn obtalnd from t,Ia concemd authotw?

(v) H.t tlt unk prEpard an ofi.st o Emergency Ptan? ts it udatf,4 ?

(yl) HB lnlora,,/aton on tmporls of Ch.mkats b4n ,,ovt td to ttt concemed .uthotlty?

(vii) Does tjne untt Nssess a pot,cy undar the PLI Act?

45. Brief details of tree plantation/green beh development lyithin applicant's premises ( in hectors )

Or€o Spn(.e Availabittty Ptanbt*m Done On ltum,f,/t ol r,!ps ptaod
Squa.e meter Square meter( %)

46.

tnfonation of schemes for waste Ninimization, resource recovery and recycling - implemented and to b implanented,
separatety,
Reuse, Recycle

i

42.



c-l dl

47.

(a) The appllcant shatt indicab whether tndustry comes undet Pub c Hearlng, il so, dE rctevant documenls such as EtA,
EnP, Rtsk AnalyEis etc. shatt be submitted, if so, the retevarrt documents enctosed shatl be indicahd accotdingty.

(b) Any dhet ad.titionat lnfonnation that the aPticanb desires to glva

(c) Whether Envlronrrenta, SEtement submilted ? fi submtlted, give date of submlssion,

48.

tlwe Afiher.tectarc that t re inrbrrrBlion fumlshGd tbove L corrcct io dr€ D€st ot my/our knoy]l€d]ge,

49

tlwe hereby submit that in case of any chango from what is stated in this application in respecl of raw materiats,
ptoducts, pfocess of manufa(turc and
treatment andlor dlsposat of eff,ucnt, emhston, hazardous rvastes ctc. tn qualry and quantjt,; a lrcsh applkauon tot
ConsenAAuthortzation shalt be made and
until the grant of fresh ConsenVAuthorization no change shalt be made,

50.

tlwe udertake to tumish any ollrer lnfomation withtn on month of iE belog ca od by the Boant

Yours laithtutty
Signature : RAKESH STNGH SiSODiA
f,ame ; RA,(ESH STTVGH S,SOD,/
Designation t Proiect Director

Additional lnfo.mation

Air Pollution

Sr Xo. Air Pottutton Source

1 DG set

Pottutants
PM,502.NOx

APCS Prpvided
As per CPCB Standard

Remark

NA

Separate E t Ptovided

lreasures Proposed

Air Sampling Faciriy Details

No

NA

Other Emlsslon Sources

Fout Smett Coming Out

NA

No

D.G. Set Details

Dcs.ription
1 x 250 KVA

capacity(KlA)
250

Rernar*s
DG Will be used during pov{er cut

Hazardous Waste Generiltion

Hazardouswaste Qu.ntry
5.1 used or spent oil 200

atoM

Ltr/M

Treatment
Authorized
Vendor

Other Oetails
NA

CHWTSDF Details

Member of CHWTSDF CHW|SDF Name Remarks

Oisposal
Throuqh Authorized
vendor



Cess Details

Cess Applkabla
No

Cess P.id
No

tf Yes, UpTo

lan I 1900 12:00:00:000AM

Legal Actions

Lq.t Lagat R€(.ord OJ Cornpany
A(tio{t
Talen
No

Legal Action Details Remar}5
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- Maharashtra Pollution Control Board

{6rtrE g(qqkriflrisa

Application for Consent/ Authorisation

Sir,
UWe hereby apply for*

1. Consent to Establish/Operate/Reneryal of consent under section 25 and 26 of the Water (Prevention & Control of Pollution) Act, 1974 as
amended.

2. Consent to Establish/Operate/Renewal of (onsent under Section 21 of the Air (Prevention and Controlof Pollution) Ad, 1981, as
amended,

3. Authorization/renewal of authorization under Hazardous and Otier Wastes (Management and Transboundary Movement) Rules, 2016 in
connection with my/our/existing/proposed/altered/ additional manufacturing/processing activity ftom the premises as per the details given
below.

Consent lnformation

UAN Nol
MPC&CONSENT{o001 10911

A ppl ication subm irted o n :
17{3-2021

lndustry lnformation

Conse[t fo:
Establish (New)

ttu No.,

tndustty Type:
064 Stone crushers

Submlt to]'

SRO - Mumbai I

fype ol institution;
lndustry

Ec Reqd, EC obtalned
No No

Whethet constructton-buttdup .rca is more than 20,@O
sq.mtr. ( Extsting Expans:on U nit)

Categoryl
Orange

EC Ref. ,{o.

NO

Scar€i
5.S.t

General lnformation

t. Name, designation, offce address with Telephone/Fax numbers, e-mail of the Applicant Occuprer/lndustry/lnstitution / Local Body.

Nrme Address

RAKESH SINGH SISODIA TOWER'B, TC-ll, lST FLOOR,L&T GAIE-5, PowAl,Mumbai
City,MumbaiCity

Destgnalion Tatuka
PRO.IECT URICTOR Mumbai CitY

Area Dbtrict
Parking Place, Ama6ons Garden, Near Tata Tea Garden, AMARSONS GARDEN, Mumbai city
AMARSONS GARDEN, MUMBA CTTY,

Telephone Fax

9870061308

Em.it Pan Number
jadhavani@lntecc.com AHF62369L



2. (a) Name and location of the industial univpremises for which the application is made (Give revenue Survey Number/tlot number
name ofTaluka and District, also telephone and fax number)

tndustfy name

LARSEN & TOUBRO LTD

Location of Unlt
MUMBAI COASTAL ROAD PROJECT PACKAGE.I, PRO]ECT SIrE,
AMARSONS GARDEN, MUMBAI

Tatuka
NA

s urvey numberlP tot Numbar
MCRP-1

(b) Details of the planning permission obtained from the local body/Town and Country Planning authority/Metropolitan Development
authority/ designated Authority,

Ptanning pcrmission Ptanning Authority
NA NA

Name ofthe local body under whose jurisdidion the unit is located and Name ofthe licence issuing authority

Nar,- al Loal Acdy an,E ol tt,€ lkencG t'E,uing atfrtotlty
t{A tiA

3. Names,addresses vyith Telephone and Fax Number of Managing Director / Managing Partner and officer responsible for matte6
conneded with pollution control and/or Hazardous waste disposal.

OisttiCt
Mumbai city

Name of Nranaglng Otrecfor
Rakesh Singh Sisodia

Fax number

4. {a.)Are you registered lndustrial unit ?

Regktr.tton number
199999MH1946P1C004768

T.bphoie tmb.r
9167061106

Orl'f;; r r.spotslblcfu eybday b,'///'f,,6
R Muthurdman

No

Detaoltc?Mon
Feb 7, 1946

5. Gross capital investment of the unit without depreciation till the date of application (Cost of building, land, plant and machioery). [fo
b€ supported by an affidavivundertaking on Rs.20/- stamp paper, annual report or certificate from a Chaftered Accountant for Foposed
unit(s), qive estimated figure)

Gr!6s caplb, (rn lekht . VarrH * fe,,Ds + Corrrart Fea
550.00 CA Certificate 1 25000.00

6. lf the site is located near sea-shore/river bank/other water bodies/Highway, lndi(ate the crow fly distance and the name of Ote water
body, if any.

Dlstanca Fmm Distance(Km) | Ivarre
SHAH 80.00 Mumbai-Pune Highnay

Raver 20.00 Mithi

Human Habitation 25.00 MIDC

Religious Place 3.00 Maha LaxmiTemple

Historical Place 43,00 Eelapur Fort

Creeusea 0.10 Creek6ea

6b. Enter Latitude and Longitude details of site

Lafutdc
18.9255283720s934

Lo,ryitude
70.51011258724817
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7. Does tie location satisfy tie Requirements under relevant Central6tate GoW. Notification such as Coastal Regulation Zone.
Notification on Ecologically Fragile Area, lndustrial Location policy, etc. tf so, give details.

Locatloo Approvd ,t dusFy Seasrtiye Ar€r ff Yes, Name Of Ar€a tttd/ustry Lor€fun widt
lr€r nefrr€ncc to CRiZ

NA No No

8. lf the site is situated in notified industdal estate.

(a) Whether etf,uent cotlectlon, No
treatmeat and disposa, sr/gtem fias
been provided by the authority.
(b) Wtn the apptkant utillze the No
system, if provided.
(c) tf not provided, detairs ofproposed NA
arrangement.

Details

9.

(a) fotal plot area (in squear meter)

1400

(b) Bultt up zrc. .nd (tn squear mefEr) (c) Arca avaitabte lor tha use ol
trcated seeage/ trade efruent lor
gadcninglirrig.tion, (rn squear metar)

1400 NA

10. Month and year of commissioning of the Unit,

20214+29

11, Number of workec and office staff

lflorkers saart
5l

H,s, of shift
8

weekly ofr

72

(at Do you have a ,csideatia, No
cotony within t.,le premises
ln respect of whlch the
present apptication is lrade

(b) tf yes, please state poputation staying
Number ol person staying Watar consumPtion Whether is STP provided?

No

Sewage generation

(c) tndlcate tE tocation and distance wlth ,zfetence to ptatrt slte.
Number of person staying Water consumption

13. Ust of products and by-products Manufactured in tonnes/month, Kl/month or numbers/month lrith their types i.e,Oyes, drugs etc
(Give figures corresponding to maximum installed production capacity

Products l{ame and quantity

Ptodttct Wll
,lame
stone Crushers l.{T/Hr

Products ame and Quantity

Product Nama
NA

Produca
llame
CRUSHED
STONE

fot l

250

Existing

250

Proposed
Revlsion
0

Quantity
0

UON
-.NA-

Remarks

RemarksConsent€d

250



14. List of rayr materials and pro€ess chemicals tyith annual consumption corresponding to above stated productlon
toones/month or kl/month or numbers/month.

Name of Raw Material UOM Quantity

250STONE It4T/Hr

15. Description of process of manufacture for each of the products showing input, output, quality and quantity of solid,
gaseous wastes, if any from each unit process.

NA

Hazardous
Wast

No

Hazardous RemaIts
Chemic ts

No

Part B r lYaste W.ter aslcctr

16. Water consumptioo for ditrerent uses (m3/day)

Pl4,7os. Consumplion Eff,uent
Gcneration

Domestic Pourpose 0 0

Water qets Polluted 0 0
& Pollutants are
Biodeqradable

Water qets
Polluted,Pollutants
are not
Biodegradable &
Toxic

lndustrial
Cooling,spraying in
mine pits or boiler
feed

Others

00

Ttt,bnert

_NA-

_NA-

Remarks Dts,o,sal

_NA_

-NA-

00 -NA--

17. Source oi water supply, Name of authority granting permission if applicable and quantity permitted.

Sourr. of tatef suppty .mc ol autiotry $anting Fraission Qamt V ,f,,rmill,d
NAO

18. Quantity of waste water (effluent) generated (m3/day)

Dornastk Dotterobfldorn
00
PrlGess Dri P,,,t tslsofut ng
00

tndustrial Cooling w.Er
0

Washing Tail race dkcharge
0

: 19. Water budget calculations accounting for difference between water consumption and e-fnuent genen*ed

0

20. kesent treatment of sewage/canteen efnuent (Give sizes/capacities of treatment units).

CaFtty of gfP (m3l.tay)
0

000

0

0

Remarks
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21. Present treatment of trade efflu€nt (Give sizes/capacities of treatment units) (A schematic diagram of the treatment scheme with
inlevoudet characteristics of each unit operation/process is to be provided. lnclude details of residue Management system (ETP sludges)

Capacity of EfP (mgktay)

0

It€atrreat urrit Size (mxm) Retention tlme (hr)
000

22.

(i) AtE sevage and trade efruen's mixd together?

tf yes, stata at whkh stagc-Whether before, intefinittenry or after treatment

No

0

23. Capacity of treated effluent sump, Guard Pond if any.

Capacity of treated efruent sump (m3)

Efruent sump/Guad pond detaiE

\- ,f yes, state at which stag*Whether
before, intermittentty or after
trertmert

0

No

No

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

(t) tnto sttcan/rlver (rrarD€ of NA
river)
(iti) into sea NA

(ii) into creeve*uary {na,,e NA
ol Creevestuary)
(iv) into drain/seuer (owner pg
of sewer)
(vi) Connected toCETP NA(v) On tand for iftigatlon on

ovned land/ase land, Specify
cropped anea.
(vii) Quantity of treated
e{fl uent reusdl recycled,
mi/day Provide a toc.tion
map of disposal
arrangemant I ndicating the
outter(s) for sampting,
Treated efruent reused /
recycred (m3/day)

0

\- 25. (a) Quality of untreated^reated effluents (Specify pH and concentration of S5, BOD,COD and specific pollutants relevant to the
industry. TDS to be reported for disposal on land or into sueam/river.

Untllatcd Effluent

pH

SS (ng )

BOO (ng0

COD (msll)

rDS (ngn)

Specilk pottutant if
any

I

Treated Efiuent

PH

SS (ng/t,

NA

NA

NA

NA

NA

ame value

NA

NA



BOD (mgltt NA

COD (mgt/t) NA

TDS (Mg'T NA

Sp€(,iflc pottutant if Name Vatue
eny

1

(b) Enclose a copy of the latest repo.t of analysis from the laboratory approved by State Board/ Committee/Central Board/CentGl
Government in the Ministry of Environment expected characteristics of the untreatedtreated effluent

NA

26. Fuel consumption

Fuet Tyre
Diesel

lsrr Gor$ert
0

w)n
Ltr/Hr

Sutdrur cortent
0.02

F uel Collsumptton TPD/LXD

100

QuaotiA
1

Catorifrc vatue
10800

Other (speify)

27. (a) Details of stack (process & fuel stacks: D. G. )

O) Sacknumbet(s) (b) Stack altach.d to
NA NA

(.) Fuet quantty (xElhr.) (O Nta.€.lat ol co,Eiru(tron

0

(i) Diametar6ize, in meters

(m) Controt quipment
precedtng the stack

(n) Naturc of pollutants
likety to present in stack
gases such as Clz, Nox, Sox
TPr,t etf,,

(c) Capactty
NA

(o) Eaisstons controt system
ptovided

(dt Fuet Type
NA

(p) ln case of D.G, Set power
genefatlon capacw in tuA

{ Shape
lround/rectanguta

(h) Height, m (above graund
level)

A) cas quan@, fi3lhr.
0

(k) Gas tempercture "C (l) Exit gas vetociay, m/scc,

27. (B) Wh€ther any release of odoriferous compounds such as Me.captans. Phorate et(. Aae coming out from any storages qr Focess
house.

NA

28. Do you have adequate facrlity for collectron ot samples of emissions in the form of port holes, platform, laddenetc. As per CentEl
Board Publication "Emission regulation5 Part-lll" ( Dece.nber, 1985 )

Poart hor6 No Oeta s

Ptatlorm No Detaik

Ladder No Oetd,its

29. Quality of treated Ilue gas emissions and process emissions. Quantity of treated flue gas emissions
and process emissions.

Stact attacrred to Parameter Concentratioa m9/Nm3 f,ow (Nn3/hr)

NA

(Specify concentration of criteria pollutants and industry/process-specific pollutants stack-wise. Enclose
a copy of the latest report of analysis from the laboratory approved by State Boardrcentral Board/
Central Govemment in the Ministry of Environment & Forests, For proposed unit furnish expected
chardcteristics of the emissions..

5r,
No

1 00
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NA

30. lnformation about Hazardous Waste Management as defined in Hazardous Waste (Management & Handling ) Rules, 1989 as
amended in Jan.,2000. Type/Category of Waste as per

Part - Dr Hazardous Waste aspect

Waste (Annuatty) Schedule t
Cat flo
NA

Type

Max nedrod of cotledion
NA

Nethod ol tr€atment
NA

aty

liethod of rreptlon
NA

nethod ot dtspsal
NA

txru
-NA-
Neahod of s.,lr,,ge
NA

Method ot transport
NA

Wast (Annuatry) Schdute tt
3I. Details about use of hazardous waste

llame of ha2ardous Quant ty usedlmorrttt
wast€/Sp€lnt chcmicat

0

Party from whom purchased Parly to whom so|d

??

a. Detairs about tech nical capability and quipments avaitabte wlth t,,,e applkant to handte the Hazatdous Waste

b, Characaeristics of hazadous waste(s) Specify concentration of relevant pottutanE. Enctose a copy of thc ,,atest r€port
of analysis trom the tabontory approved by Stal€ Board/Centrat Boatd/CenaTal Govt, tn the mlntstty ol Environment &
Foresb. For ptpposed units tumlsh exp€cted characteristks

33.

Copy ol format of manifesvrecod Keeping pradked by the appticant,

Debits of setf-monilodnE bource and envtronment sy9teml

35.

Are Wu using any impottf,,d hazardous v.arar, tf yes, give details,

36.

Copy of actuat user Registration/certlflcab obtaind lr",m State Potlutton Cont ol Board/rlinin y of Enylronment 6t
Fores6, covemment ol tndla, fgr usc ol hazatdous nast€,

31.

Pras€nt tr€atment of hazatdous wasb, tl any (gtve type and capacity ol treatnent unl's.)



38. Quantity of hazardous vraste disposal

(i) Within fadoty
0

(ii) Ou6ide the lactory (specify tocation and enclose coPies ol agrcement.)

0

(iii) Through sale (enclosed documentary proof and coPles of agrcement,)

0

(iy) OutJ, .t. state/Union refiito,y, lf yes parttculars ol (l & 3 ) above,

0

(v) othct (spectly)
0

Part - E: Additional information

19.

a. Do you have any proposats to upgrade the present system lor treatment and disposal of efruentlemissions andlor
hazardous waste,
NA

b. tf yes, give the dehlts with time- schedute fot tll€ imptementatlon and approxlmate expendfture to be lncunod on it.

40.

Capttal and tg(,uning (O & lr) expcndlturc on v"rlous ffpecl ol anvirpnmetrt pra,€ct,on srch as elltt/€ rt, ambstoi,
hazardous vaste, *tid waslt, tt*- ptantatlon, nonitoring, datE acqulsltion etc, (Elve figures separatety hr items
impler,,€ntcr,'ao be lmplemcntrd),
NA

4I.

NA

43. ilature, quantity and method of ditposal ot norF hazardous solid waste generatet separately from the process of manufacture and waste trealment.
(Give details ot area/capacity available in applicant s land)

flD at ,,rdtt l,i,,n 7r!at rCrrt Oitpos.t Oarpr D,[afl'
t{A0-NA-00

42

Whlch of the Pf;.ttution controt ltems are corrrected to D.G. Set (ceptlve ppwcr source, to ensurc t retr nrnnlng tn ,a
event ol nonnal pver faiturz
NA

44. Hazardous Chemicals - Give details of Chemicals and quatrtities handled and Sto.ed.

(i) ls the unia a naw Acck,aitrt Hazatd unit as per nfg.Storage tmpoft Hazadous Chemi/ca,s Rules ?

(ii) ls the unit an isolated storage as defined uoder the MSTHC Rules ?

(iii) tndicate status of compttance of Rutes 5,7,70,77,72,73 and 78 ol the MSTHC Rutes,
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(iv) Has apprpvat ofsite Deen obGai,,ed from the concemed authotryT

(v) Has the unit preparad an ofr-site Emergency Ptan? ts it udated ?

(vl) tlas lnformation on impofts of Chemlcais been provided to the concemed authorry?

(vii) Does the unit possess a poticy under the PLI Act?

45. Brief details of tree plantation/green belt development within applicant's premises ( in hectors )

Opcn Sgace Ayatlablrlty PLn',,tbn Done On NumtEr ol Tracs Plrnd
0 Square meter 0 Square meter(o %) 0

46.

tnlormation of schemes for v.sE Mnlmizatlon, rcsource ,Ecove,y and ra<yctiog - imptemend and to be implenrrr,,tf,,d,
\, seParat€ry.

NA

47.

(a) the appti.ant shatt ind,Cat€ nhether lndustry comes under Public Heafing, il so, the releyant documents such as E,,.,
ENP, Rtsk AnatyEis etc. siafl b€ suDrritted, if so, the ,elevant documa[ts emrosed siar be indicated accotdlngty.
0

(b) Any othet aalditional infomation l,,,rt l,,,e zppticanb desiras to give
0

(c) Whathar Environn .rrt!, Stat€Dent submltted ? lf subnLted, gtve dat€ ol submlsslon.
0

48.

tlwe fufl,,'ar declarc that the inlormatbn fumlshgd above ls corr€ct to the Dest of my/our knowledga,

49

tlwe hereby submtt that tn case of any change from what is stabd in this application in respect of raw mat€riats,
producb, process of manufacturE aod
treatment and,/or dlsposal ol affruent, cmlssion, hazzrdous wastes eac, ln quatry and quantttyi a htsh apptkatlon for
ConsenvAuthoization shalt be made and
until the grant of fresh ConsenVAuthoizadon no changc shalt be made,

50.

t/We uadeftake lo fumlsh any otlrer lnfom'rtion viahtn onc mona;h ol tE beiog calteat by t E Board

Yours falthfulty

Additional lnformation

Air Pollution

Sr ruo. Air Pottution Source Pollutants APCS Provided Remark

Sigaature r nakesh Singh Sisodla
llame : Rakesh Singh Stsodia
Designation : PROIFCr DiRECrOR



1 STONE CRUSHING PM10 and PM2.5

Capacity(KVA)

NA

Othar Emission Sources

Foul Smelt Coming Out

NA

Sepaate ENt Provlded No

ltteasutcs Ptopos€d NA

Air sampling Facilry Detairs NA

D.G. Set Oetails

Description

NA

No

Remarks
NA0NA

Hazardous Waste Generatlon

Hazardouswaste Quantry UOM

CHWTSDF Details

Member ot CHWTSDF CHWfSOF Name

Cess Details

Cess Appttcabte
No

Treatment Dtsposal

Rema*s

Other

Cess Pald
No

tf Ves, UpTo

,an I 1900 l2:00:00;000A1.{

Legal Actions

Legal
AcIion
faken
No

Legat Record Of compaoy Legat Action Details Remarks
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MUMBAI COASTAL PROJECT

PACKAGE-z



E

POLLUTION CO
rlau po
P!3 Ci
b€i a00

?l
a.

E

}-TROLTRAMAHARASH
Pho{r : 0?-2.01621 BOARD

Crcb

T

r{, tr td. ti(r
rslI, {Ic,r (€a
t@..

rax

Etlra

YEn At iry
E

:j.BtlJ''ttale.rpcD.F

ll,hrJrrrr...!.!irt

Gre€n6.SJ

Conr€nt No: SRO, Ul BALi r@nsEr,frarr2o@it:t Oele- 21 -12-2O2O

CoBcnt to Operata undcr Scction 26 ot th€ t{abr (p.cvent}on & Collgol ot
Pollution) Act 1974 t und.r Section 2t of t'lo Air ('prevcntion & Contof ot
Pollution) Act, l9E1 and Authorlz.tion / Ranffat of Authortation und€t
Rul6 5 ot t,lc tLzadous W.rbs ( ansgsnent Handting E Tra6boundry
movement, RuLr 2008 {.,., .. . .

[fo b. rrfarred a Wrtar Ac! Air Act and HW (faH) Rufai rssp€ciiyelyl.

CONSENT b heroby granted !o

tru3. Hcc - Hoc Jv ,
tlumhai Coast l Road Pftrjocl Pactage - ll , Worli ,

Addre33 -HCC HOC JV lfumbai Coe3t l Roed ProJecl
Pactage -ll ,t orli
Worli S€.f.ca, Khan ADdul G.ftar Xhan Roed, Sea
Faco , Oppo6itt Wotli tlairy worli

rrrrb.i - 400018,

bcaEd h ttle area d€datxl rhder 0le p'ovirbt6 of tlE Wbter Act Ai? sd and
Aihorizalirr rrxrcr tt€ !,6*iorl3 d lllrYM&H) R sa snd 8flE tdnet:ts thcrcto
suDFd b tl€ Pfo'{,rsr-at\t'6e A.t atd tle Rul€6 and the kR lhat rnay be
rra.ie tururer ana $&aai tE blonrg Erms -d condiDons:

l. Tho Consrrr8 to Op.rab b gEnt€d up to:31.12.2023.

2. Tha Co6a.nt b v.lH,ot lh. m.nuf.ctut ot-

Crsting Bridg. El.m.nt s m0 lll Day

( OnlY ior CeptfYs Purpor€ U3c of fumbai Coastal Ro.d !g-.1

3, COmlffrc 6aD€RWATERACT:
O Ih€ d.Iy $rriily ofts dc tfrttttdr EE t cbryshac bc08.00 S.
O TtE (bfy $.stt, cf r.€€r a{frrtt tonr ,l bcbry sh.ll tEl 6reed 5.0 F.
fi) Tr&EltrEll:

Trlrtrst Thar& *geilrdld frull so.De ee baE*E platd , vasrt !g
d!.nqt rn6.rr . loot rdStg , wf&b vrtlt tg , t*D l6,el tyre vGhitE arct

vlt!(\(xsEi TSQlqI:r
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shal b€ colle.led thrqtgh well d6igoated system in coledbn br1|( atld shd
proyrde comprehensive beatn€rit systsm as is sarranEd to rneet wi&t disposal
Standards .

Ihe appfcan $la[ pfovire , corqpreherEive tealller sysEm corg{i/rg (
p{imary , s€cDrdary o, tsrtiay feaEneot as is uBnancd wih reftre.tce b
inllle f quafty ad opcraE jnO mainbin the same continrrusly so e5 ti
adri{r,rre fte quality ol the teatsd gfruont b EE bltoling tbndardg ]

(1) Srjsp€nded SolU3
(2) BOD 3 dey3 27o C
3) pH
4) 80Ds) coo6) ss
7) Oil aftf grease
8) TDS

llot lo exceed
l{ot to erceed
Not b exceed
Not b E rceed
t{ot b Exc€€d
Not b Erceed
Not to Exce€d
Not b ErEeed

100 rilgrl.
100 rngfi.

8€twr 5.5 !, 9.0
30 nrgilfa\
1$H@(f.
r00 mrilbir
tpq'6lt

\2l00qtg,b
(lv) lr.de Etltu€nt Dbpolal: The tseaH efrttflt sfr*f=tb'fOO percent recfcfeo

/reus€ nb prccess 8gein , gardcning ,Uanbtim *t-'ralur sitnrurrB pr*irosc
mry . ther6 shan not be arry dscrlarge odsire hffi ihG Dlar( .

(v) Sery.ge E nu€nt T't tm.nt ne appfer{'rint p.oviae comorcrlemive
treatrnent system as is karanEd with rel# tr ;rtuent quafity and operata
snd maintah lhe sarE conlinudJsly so as'tj- actrieve frc quaiitv ol dr5tsd
efiuert b tE frrlbtxing 3lald3rds. , r\\ .

(vil Sor.gc Emucot OiprfoJ: 'ftre fearaa dom€s*ic €fiu€nt shalt be sod(ert in a

(1) SrEpendad 506(b {l(h\}Eed(2) BoD 3 days 27o C. fQa[duceeo

soak pit, whln shall !c
onlardbrsadnlq

ttonJ{zrdo}t}h-

t00 rn94
r00 ngll

,edrd.drEd eGriodca0y. G,sigrv, if .ny, lhd b. rad
t*mta0on cry.

Vyastes:

(vi)Othor Cordion3: lrdusty shodd mo.ilor efltrenl qualrty regubriy

ltlt&cossEYT{oalatl l{

Scanned with CamScanner

Aggregates MT/II Either reus€d througfi recurery utit /
r€dtu*rg sys6r OR (lispGcd ofiat
dcsi$aEd il9rorr€d riE by locd borty

lbr debaies /consfudion wasls .

Sr. Typ€ Of Wasts Quanlity UOll Traatnent & dispo3al
No.
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4. Tho applicant 3hall comply wilh the prcyisiorE ol thc W.tor (Pruvention
t Contol ot Pollution) acis Act rgh (to u. t"ton o .3 ce3s Act) and

amendment Rule3, 2003 tlle r under
The daily Bater cDngrrpton bI tlle fono,vr,E calegones is as uler
(i) Domestrc p.JrpGe

G) Wate, gets Pdlued I
Pollutaits are erooegradaue(Mixingi ... 00 0 cMD

(ii) !4hler gEts hluted, PolutanE' 
"re 

*i Eloo"g.aaabh I Toxic 0 ry !}!P
(rv) lndustnal wasfing . Spraying of Vehides r0 0 CMD '

WaEr SprinUitE fo( dust suppressions -. . "

The agplicant shall tegulady submit to 0le Board tie JPtu{.Y!.of 
r^?!er

con rnpton in the prcscnteo orm ari-pav-.--fte cets as speolied under Seaion 3

ofthesaidAd 
" 

1...,1

+ CONDffiO S UNOER AIR ACT : :t ' -- -fi'-rii" ippt*"t .t'* rcar a omplqfiqsve T.luo.l- :ft"'''' ' 
cons,ifng or cottror equrpncnts as ii-ritininted with rebreff.e to

g"ot"_-tio-n ot emBsbn atd oPeraE and tnamtain fi-e.. same

conunuotlsly so as !o ach€\€ the level of pollutanE b the toll6 irE

silrndard$
Psfcutrtr lallrt PL
frydcd.bLlbrf|lQ{g{n.\
rox c\\)

llot to Excsed
Itot to Erceed

Not to Erceed
Not to Erceed

10O lglm'
6{f rrdtd
80 ugrG3
80 ugtu3

E ConEol EquiPmsnt
.) Air P-olludon Contsol;
llr ln{lolr3o measurga;
'" 'i. "arit"t"'ot 

r'nsbr pc'nts should be

,"i. ,fii" Jrtr -"amment s'/stem shall be povd€d incorpdatng

I - r ' Lrtrer of ute follo,ang

- "it'.,i" 
l-ilmJ,tg arr at"und 0re periphery ot &e Plot bormdary of

\\t* H#r'Il , *, o, u lbel abo!€ l?ee hll ak emtsson area'

ri[t n tbtt dofihg whetPle e$Jired

. fVAt tp.inUttgrchemical dust staffihg agent spralnttg

-ign ,iOrn tte p."phery turde Ule pter is€s of RLlc'

S. frgir* "qt 
rea shall be' oeflErt corEewAspnaleo

i. i6 a"rtltg t n"t*t'a o' &rst acs'jrn'at'on hside tte darn" 
ralri""O *tal to cany q,d' uth ildustial ve'n'm dcaner'

s i; ;l-t'/te v."fffo dy shsr !' proribd at enrv an'- 
cnn Poi.{s' b tdlsil mle'e rt6hde'

ill(:t crotsi&lT.aaaataJl!.

I

C- t17

I

1
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E EI

6 lndustr/ has to rnslall fagger Sistem' lo suppress dust

emissions insde RMC Prem ses.
(ii) Raw mats;ial Btorago t handling and otheE'

1 Storage sth€ of cement & fiy-ast shafl be equipped with
adequaE capacity of dusl Coll€c1ion system such a3 multi'
cyclone b[orcd ry bag house assembly

2. Handing of Cea€nt. Eand. fly ash and aggtegates sha be
ca{ied out wifi medanical closed svstem only

3. Manual opcratons shall be permitted only,n a dosed shed,
equigoed uih drJst corEo, system at the ,oadiry pdnt as urefl
as root bp secordary dust cond slstem

It. AS Conveyor belts ot Sand, agqregate shal be covered fitfi tin
sheeB and at transfur points dust co[ecton sysEm & b€
msblled lo avod secordary irgrtire emrssions5 MixirE section of cemerit. aggregaie I sard shafl be equpped
with adequale capacity dust co eelrcn systern, sudl as mr{i-
cydone blowed by baq Fcuse , so as l! trmit dust emissidrg

6. Sbr€e afaa of sand & aggregaE sha b€ equpped u/tth mot
bp waEr sprinkbr sFtem,

7. The air potrlbn coFed d€r/ic€6 sha{ be'oderated reguiarr.
8. AlEmst rJc porrer s{rppty systdn.. sficJld clver 

-bolh' 
lrle

- productbn and An potMon mntroisysEm
9. lndlutsy sMl piovid€ teafrErt t irlity irdr,sliat efrtuer[ ,
l0 lndusfiy shal p.orire Ueatnenl hcAity to teatad efitued .
'!1.lnd'J€fry sha! p.orUe dsroset taciflty b soli, raste .
12.lrxiliry shal p.ovib.groper ertuuit sysem in tlE premiscs .

5.Sf:rdanlr ior Ah EmElI6ri . '

Amuent ai qm{*h ehnce ot tO mf tom sdrc. OR Ore Dtant
Bdmdsy, $LadtaDq6iEarer, sfiaf rrrct UE lt ionim standants

[*[ifiibrds tor SHt Emb3ions:
icrnt 3hell obsewe the tollorvi tuel m

o.G. s€r {250 t(vA}

(i),.- Tha e

t

!(:B40tsEYT.$t0ll:l

Not to ErcEed
llottoErd
Nd to Erceod
Not to Erc*d

3-0 (rbow roo0

ltsD 200 LiUD

fl) Th. rpfoc.nt 3hall ettct $o chknnd3) ot tho tolrorhg

.l

icanned with CamScanner

Of Fuel Quanti UOMSr. No. Ty

Height in mtSr. No. Chimney Attached To
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-----=t---

I

PertbulffIi[ir PI o
Prrtcufir}liuer PI z.r

ffis*"
100 pg/nrt
60 tgi rr
80 ugrm3
80 ugrm3

t.
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(irrThe ap cant 3heil po,a62 por6 n f," chtmn€v(sl afld hstrtes srdr as
trder. d&fltr etr icl fiifirb.i1g tie ar em6s;s td the r.{tE shad be
open !{x nlpecton tdand fu rre-ol trre Boards Sbtt. The dlirtley(s, ',?ntE
athdEd to various soucea oten$s,on tloi x d6,qruEd by numb4rs suclt
as S.1. $2, etc and t'Lsc srtaf l"- pn"t O-afptf"O t lbcditate

ilontit€lio{t
(iv)llE indat, cral H(! adcquaG mca$rer for contol dm6. l6,eb konlB

orn 3qffis $frn fre prcmires so s3 b rnaflldn .rF{. I ^qfysidant h resped d""fu o r*.-i,*iioel;larilc-av ry*-y
dE(A) dri U tdt !r". Orl urc i"**X ;r tetrten 6 aar t'd lo P ,lt
end nghl tire is re.t@ned Dellcen '10 p.m. and 6 a.tll 

X
'\ }.

I

I

f
(r)

2003

ln iase olEfue of Polhnio'l conbol
conrEd b it snd be stopp€d

Ac ity tut colhdion,

wasb (pBH) Rules

b any acodenl fi oher mbae3ee'l act or eve, ' 
sudl

ocol oa b aPPt€rEr# b ocajr h excess of sEndards

. sud| hlb.rnatbo Ehai be lbdhruith Repoded tc Boatd

PdnE Sialion. ofice d OrEdo.ate ot Healrl Servi:es.

of Expl6ill3. tnspedorats d Facb.irs and to€al Eody
eqrpment, 0te Foducfid Process

a.

b. TIE utt tEs b dbpbry artr marntto ha daia on&8 otrBire the fadoty
m:h gab h uarei E EtESh Ml o.l a 6'x4'65play b6rd h he
marrer ano Ae nport d 0E compeance dorE lrrfi Phobgnph $all
be qffi b tae r'tu E, cdicerEd Regtrlal Olicd S!0 Regi@al
OGcs.

c h $a{ bc cn$r€d thal he }bzadors EE it lEdled, nEfiagEd &
dsposed of sticdy h accocr{Fe rih Ub tbrardorg Yllhsto
(lrrEge,rrrl & tk6l]tgl Rts, 19@ as atrErl6 on 2003 8nd
srExn E siD('t[ed b tle Bod e3 & $En ac(Ed tr.

lrlcE{ofi5Ert{uroll:-a
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Oisposal
Sr. No Type of Wast{ Quantity

ING

& TRA SBOUiIDRY IiOVEUENT) RULES' 2008:

Ihe hd.Efy shd lE de taoorsp$* sps'fied bdo'
0

r- Ihc
sro€9e

2. Ihe rdlsty eornply ,ih fE lhzatrlous

rd
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. Noise Pollution Control Heasure'

. The hdrEby sha! compv erith urc Proyisiyts ufl&f dld Ndse (

Re$iati ard Codrd i Rule - 2000. to mnd noise Pdt,t;on '

9.lndustry shall comply witi toltowing additionat conditions:i. The apphcant shall marntain good housekesp,og and take adequate
measures {or contol of polluton iorn all scurces so ai nol to cause nuisance
to sunounding area I inhabilints

ii. Sdid waste - Tte nofl hazardous sotid waste ansing rn ttE fuctory premises.
*lreepings e1c be disposed ot roentrfcaly so as nct to cause any nuisance/ ponuton The apptic€nt shall take necessary permissions'fcm ovic

.-- authonbes for drsposat tC dumprng or5u.ld.
iii. The apptrcant shall pmv,de br'an-at-temate etectric pcwer source suftcient to

oPerate all poflution control facil,lEs insta ed by he applicarn to mainbin
compliance with he lems and c.ndi$ors of fre dnsent.' in ihe absence. the
apdicant shallstop, reduce or oth€ffyise. cor{rot prcduc{ion lo abide ry Effis

- & corditions of hE c0osent regardrng poltuton bvets
N. I he applic:mt sha[ not chang€ ff alter quenrjty, quality. the rate ofdiscttarge.

En{lerafure or the mode of tie efltuent / e.'l1isslons or hazardous wasles or
confol equiprned's provided fo. without o.evious Brrtten pennis3ion of Ele
Board

v. Ttn ag5rlrcant shall provide facjtry for coltecttcn ct environmefital samF*es
arx, s3mples of lrade and sev/age effuents air ertrssrons anO t,"rarOous
wastes b Sle goard staff at the erminat or designated pcnts and shafl pay
tc th€ Board fur tE se r* rendered in &ls beh;[

vi. Tt€ apricant shafl make ai €pplication fo, renewa! of lhe consent at lea$ 60daF belore the date 6f he o(ptry ot tlle ccnsent.
rii. The irm shal suffi to txs ofrce. tE 306 day of Septemb€r sr?ry year. 0!e

Envkorynefltst Srabnrent Repor.r for rre nna;,rir y"'.i*i.i gij iflo n
t\e pfescnbed Fdm-V as pre the provrsiors ot rure tl of t[ Enwonment
(Protedion) ISC& Arnerdmerlt) Rutes, i9O2

riii, As irBpeclion took shafl be opened ard made availabte to the B€rd.s
officsrs dlringrl',lelr vi$t tD the spplicant

lL Th€_ apphcant shal instafl a separale eleatrc meter shouring t]e consump]on
ol elErgy for operatrcfl of domestc and frhrstrlal efrrjeflt treatnert otanS

" dldiiapoEution qlfol system. A regrster sho*irE consrmpliq6 sf chemcalst\ '.-us€d Er trEaunent sha$ b6 mainbined

\beCar* draeBge sygem s'Idt be provlded fi,r col,ectim of trade alrd- setrdgE eftJenE. Terminal marfiohs shau be prond€d ai the end of
plte+qfi sysbfi xi0t arrdrgrsrEr{ hr rneasuing nre nU,. }tu efri.Ent shalt
be adoilH in fio dpes ltel#s doiyn. steam of the remrlat m3nhohes. tto€frrt{ rtE[ H G ray dle than h d6lrned and proyide{, cottecton
SP.'ll.Ii lSaIlE sbtrn v{!r 

'tr 
dschaqe from ofier gremises shall be allo$red boir Srlre&rxts tffi h6 h@{y.

10. Tlc mt i ls:d rbrcd 16 diEcrtor i$urd bt CpCB !Dde, !.ct&ir
l4f){ L}.alfif.f,(Pnv.rdor rld Conrrpl otpoltrrirrrt Act, lti.t,

l{ic}co{risElt!.ml0Il{ o
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Rclerdiag clessificrtioo of Indultri6 dsred oar ttarcb 2016.
I l- Opcnlioo of R,U( Pbrt pl.ot sfirtt br io dt timc onb.'lle Dat lime i5 rtcloacd i! b.tntca 6 A.!1. end 6 P,Il. Le from

Slorkc lo $tlrat
ll. Thc Bmrd ney nrk llr strld.rdi rlrirgrar lor lhc R]lC /

&tcbilE phoB locat?d ritfiil Corpontho rrcer"
lJ. Crptitr Plels Grll errr oqa .ir qorlif DoiilorioE lx k.. i! r ivcek

for !{ ho!r!.
l{ TIG i8d6lr-a shll <ooplt-, tith lht sitilg crileriz 15 per R'UC

Notificath! dtd. l6.l0J0l6
15 Tlc Eetirc R\lC phu rborkl bc crckxcd.
tG Tbc Crpitrl ilv6tuclr oflhc iodusr, b Rs' A 6-80 Lrlts
17. Ttc coorot rbolld lot b. c{rair!.d .5 rry lrlmPlio! fm]n

ObtlioioE !.sc3ery NOC lnrm otlrergort' eg'ncils t3 otrl
dctDcd llI .ectrsry .

l& Ttk aolsclt is ilsrj s pcr Pcrtti'sioa of ltCC:tI Cbi'f Elgiltcr
Mgulai Coctrl Rdd ,-itc lar.r drd ' 

'&9:0lEtr. il"nry rtttr;npf rtc J ric cordirioos ncrtioeg! b OG obrrililg
CRZ danlcc o.-drlcd tts.iolT' :: -m, ffc So.td trrartc .i3hl lo rtlot!' rro'td or s.sPcrd 

'ii! 
conr'tl

Gr.!rcd.

To,
f,r3. HCC - HDC JV ,

Addtars - HCC
worli Seafrca
worli Delry

Forand on behalt of the
llt"trr.asfttta Pollutiofl Cotdrol Board

*/
),t1-.-

-t .r _-? -
(I.G. Yadav , -

Sub Ragional Officer' Mumball

oq
I|r,lrbai Co.stal Road Proi.ct P.ck 9lo - ll , Wotli ,

Co.stal Road Ptojact Prct.gs -ll , wotli
Grfi.r Xhan Roed, s.. F.ce, OPposite

- 400018

bc of-

copy Subaltbd to r
r. chE A.coud oftc6r. rcB, Sion. Mwnh'22.,
f. Relir.d Oilcat, UPC8, iitmbs

}'PCI{OISAST{r*t[}r:.
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}IAHARASHTRA POLLUTION CONTROL BOARI)
@, .z.OreaF

{@t } 2.or526e

Grlrrt$deltlcLgovh

oaa -2.loraat

R.fFd Otica. ffrtt.!
rfffiu fur. 1rFb.. Sg1 Cfe
Sioo G), ll,Ib.i-.00 O22

Or:IS./S.S.I Dnc. lllOVXU
Cooscar Nor BGMUDIBAU 2r0r0006ct

Cootr.t ro E.f.blirL undor Scction 16 of thc ftttr @rcv:rtiot & Coutrol
ol Pollutioa) Aqg l97a & sndor Sectloa !l of th Afr ( &
Courrol of PollqtloB) Aca. lCCl ud AatborlAdor I Ecre ol
Anrhorl:etloa uadcr Rulc 6 of thc Eerr{our Wetcr &
Eendlir3 & Trurtontr&ry Uovauar) Bd.! l00t

ITo bG Eflrred r! Wrtcr Act, Air Act rad EW (XfE) I, lyl.

CONSENT tr hcrcby lsrlt d to
ll/r EOC IIDC n, [ndrl Proiecq
Prclejetr, Worlt
Scr- Feca 8f,sr Aidd Bord.
Werd G- Soutb" Driry, Worli.
Mumbei 400 01&

Located i.a tto aea decla.rcd ul&r tbe of th! Wltrr Act, Air.ct &od
Bubr end errredoeots OEleto.q,ulbori2ation uodet the provirbne of

sublccf to tbc provirioor oftha ead the Orden tiat may bc
nrrla ftrther end rubhr to tbo e.nd cooditioae:

l. Th. Consent to Esubllst b tor a pcrlod cp to CoEDlsdonlrE of ttc
hol.ctr 5 ylal!suciqq$

2. ThG fros!tr|is menuhcEr: of-

tIS UNDER WATER ACT:

O Tba drily qurdry of trrde .Elqlol 6u tb Adat rfdl ut rGGd Nll U!.
(o Tha drily qu.Etity of rrrp aouu ioo tt i.rct .DrU !o3 rtEd aGS Ut
(iO TrllcEbarTrc$iL
(I9 TarcEbcr Diryot NiL
(uO Scr.t! E u.!3 Trttolt Ifu qliol .f,all Fvril. c@rrbrivr

tt! tud ryrarD r b rrrrulld ritl rceao o bfua q.r& rld o9at
ud oriateia thr |ru cociruo$ r D to..flrr tb q!.[ft dn ad 6-d'
to tb Golhf,ilt drdrrd*
(I) StrAclrld Se Noa lo 

-irt 
fQ rarl.

(2) BoD 3 &yr flo C- l.lo. to$d l(D 4L

l,lt lrcrttod N. r.,..tflt,rcLJlEG.Adt-lt n rtmrEP

Kindly verity Maharashtra Pollution Control Board's document on Blockchain by scanning the QR code.
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StooG Crurh.s Olly lor Crptvc psrlorc of ltnubd
Couarl

]l:rxinrrrr
(luintit\

L (J.\I

Pt!.! :

Ftr :

€arl :

PToI :

C-lL3

3.

Sr. \,r. Product Ianrt

r lAai$$oa uctd limo lmo I



+

s
(i)

S.rrrG BaEuclt IXrF...t Ile tratrd dmti Gooclt lhall t rotcd i! r
5rt pif rhi$ &dl bq pr &urd edodbllf. Ovrr[or, if .!y, rhall b ord o
bd 6r rerdrgiry / Dlrtt tbo oubr.
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Maharashtra Pollution Control Board

ffinrE gRqor fr?t?!{ ds:6

Application for Consent/ Authorisation

5ir,
l/We hereby apply for*

1. Consent to Establish/operate/Renewal of consent under section 25 and 26 of the Water (Prevention & Control of Pollution) Act, 1974 as
amended.

2. Consent to Establish/Operate/Renewal of consent under Section 21 of the Air (Prevention and Control of Pollution) Act, 1981, as
amended.

3. Authorization/renewal of authorizatjon under Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016 in
connection with my/our/existinq/proposed/altered/ additional manufacturing/processing activity from the premises as per the details given
below.

Consent lnformation

UAN Nol,

1,4 PCB-CONSENT-0000105 240

A ppt ication subm ilted on :

28-72-2020

lndustry lnformation

Consent fo:
Operate

Type of institution:
lndustry

tl,, No.,

tndustry Type:

064 Stone crushers

Submil to:
sRO - Mumbai I

ECReqd. EC Obtaine.t

No No

Whether construction-builduP ar.a is morc than 20,OOOv sq.mtr.(Existing Expansion Unit)

Category:
Orange

EC Ref. No.

No

Scale:
S, S,I

Gereral lnformation

1. Name, designation, office address with Telephone/Fax numbers. e-mail of the Applicant Occupier/lndustry/lnstitution / Local Body

Addrtss
HCC HDC.IV MUMEAI COASTAL ROAO PROJECT PACKAGE ll, WORLI

sEA- FACE KHAi{ ABDUL GAFFAR (HAN ROAo, OPPO,Mumbai City

Teluka
SOUTH G

DEtrict
Mumbai city

Fex

Pan Number
ArAPJTs6sG

Name

SAN]EEV IAIRATH

Oeslgnation
MANAGER. ADMINISTRATION

Arca
OPPOSITE WORU DAIRY, WORLI

Telephone
9811710033

Emait
sanjeev.jairath@hccindia.com

\r



2. (a) Name and location of the industrial univpremises for which the application is made (Give revenue Survey Nu rfer/Plot number

name of Taluka and District, also telephone and fax number)

tndusEy name
HCC-HDC.lV

Loc.tion ol Unit
HCC HDC JV MUMBAI COASTAL ROAD PROJECT PACKAGE II, WORLI

sEA- FACE KHAN ABDUL GAFFAR KHAN ROAD, Mumbai Citv Ward

G- south, Opposite to Worli Dairy, Worli, Mumbai 400018

Tatuka Oisttict
Mumbai city

{b) Details of the planning permission obtained frorr the local body,rTown and Country Planning authority/Metropolitan Development

authority/ designated Authority.

Planning ',f,lrmission 
Ptannlng Authorlty

NA NA

Name of the local body under whose jurisdiction the unit is located and Name of the licence issuing authority

fl.me of Locat Eodl Nama d l,,,e lic€nce i6,sulng audto,tty

NA NA

3. Names,addresses with Telephone and Fax Number of lVanaging Director / Managing Partner and officer responsible for matters
connected !vith pollution cootrol and/or Hazardous waste disposal.

Name of Nanaging Director fetephone number

Mr. Aveek Panja 8657500900

Fax number Oficer responsibte for dey to day business
981902 6595

4. (a.)Are you registered lndustrial unit ? No

Registratlon number Date of registration
AB 282925 Sep 9, 2017

5. Gross capital investment of the unit without depreciation till the date of application (Cost of building, land, plant and machinery). (To

be supported by an affidavivundertaking on Rs.20/- stamp paper, annual report or certificate from a Chartered Accountant for proposed
unit(s), give estimated figure)

cross caplrJ,t fin LaHt) t Vedlle.l * Terms * Cors.nt Fae

590.00 cA certificate 1 25000.00 1

6. lf the site is located near sea-shore/river banl(other water bodies/High,ray, lndicate the crow fly distance and the name of the water
body, if any.

OisCance From Dtstance(Km) * ame
SH/NH 40.00 Mumbai-Pune Highway

River 10.00 Mithi

Human Habitation 20.00 MIDC

Religious Place 3.00 Maha LaxmiTemple

Historical Place 40.00 Belapur Fort

Creek/Sea 1.00 Creet(Sea

S u Ney num be r/Ptot N umbe r
worli Sea-Face

6b. Enter Latitude and Longitude details of site

Latitu.te
18.99922178

Longltude
12.AL0657 72



e-14
T Does the location sat siy the Requirements Under relevant Centrall5tate Govt. Nctificatlon such as coastai Regulation zone.
Not ficat on on EcolcAically Fragile Area, lndustrial Location policy. etc. tf so, gi,Je details.

Location APProved tndusw Sensitive Ar"- lfYes, Name Of Area tndustty Location witharea Refere;ce b cRz
NA No No NA

8. lf the site is situated in notified industrial estate,

(at Whether efruent collection, No
treatment and disposa, system has
been provided by the authority.
(b) Wi the appllcent utilize the No
system, if provided.
lc) lf not provided, detaits of proposed NA
artangement.

Details

9.

(a) Totat ptot area (in squear meter)

1400

(b) Euitt up area and (in squear meter) (c) Area availabte for the use of
treated sewage/ trade efruent for
gardenlng/irrigation. (in squear meter)

1400 NA

10. Month and year of commissioning ofthe unit.

2021-01-11

11. Number of workers and office staff

Wo*ers starf
183

Hrs. of shift
1

Weekly otr
NA

t2

(a) Do you haYe a residentia, No
colony within the premises
in respect of Which the
oresent apptication is lttade

r-?
(b) lf yes, please state poputation staying

umber of person staying water consumption Sewage generalion

(c) tndicate its tocation and distance with reference to plant site.
Number of person staying water consumPtion

Whether is S,:P provided?

No

13. List of products and by-products Manufactured in tonnes/month, Kl/month or numbers/month with their types i.e.Dyes, drugs etc.
(Give figures corresponding to maximum installed production capacity

Products l{ame and Quantity

Existing Proposed
Revrsion
0

Total Remarks

2000

Ptotluct UOM
Name
Stone Crushers Ton/D

Product
Name

Crushed Stone

Consented

2000

Products l{ame aod Quantity

Product Name

NA

Quantity
0

RemarksuoM

0

NA

NA



14. List of raw materials a.d process cher.nica s witt arnual consuolptro. acrrsspo.di.q tc above stated productror figures

tonnes/month or kl/r.onth or nu.rnbers/rlont!

Name ol Raw Material UOM Quantity Hazardous Hazardous Refia*s
waste Chemicals

Stone Ton/D 2000 No No NA

tn

15. Description of process of manufacture for each of the products showing input, output, quality and quantity of so[d, liquid and

gaseous wastes, if any from each unit process.

NA

Part B : Waste Water asPects

16. water consumption for different uses (m3/day)

Pt po6a Coasum,,jon Elf,ueat
Generation

Domestic Pourpose 0 0

Water gets Polluted 0 0

& Pollutants are
Biodegradable

Water gets
Polluted,Pollutants
are not
Biodegradable &
Toxic

lndustrial
Cooling,spraying in
mine pits or boiler
feed

Others

Treatment Remarks

.-NA-

-NA-

Disposat

-NA-

-NA-

-NA-

-NA-

Remarks

00 --NA--

--NA--01 USED FOR

SPRINKLING
PURPOSE

0

17. source of water supply, Name of authority granting permission if applicable and quantity permitted.

Source ol water suppty
NA

Name of authorry granting pennission Qauntry permilted
NAO

18. Quantity of waste water (effluent) generated (m3/day)

Dofiasttc Boiler Stoudoun
00
Process Dn PlenE/softenlng
00

tndustriat

washinq

0

0

Cooting water btowdown
0

Tait race discharge from
0

* 19. Water budget calculations accounting for difference between rvater consumption and efnuent generated.

0

20. Present treatment of sewage/canteen efiluent {Give sizes/capacities of treatment units)

C.p.clry d SfP (m3/dayt
0

Trcatmcrt uait Size (mxm) Retention tlme (hrt
000



c- 133

21. Present treatment of trace effluent (Give sizes/capacrties of treatment units) (a schematic diagrarn oF the lreatmeot scheme with
inlevoutlet characteristics of each unit operation/process is to be provided. lncLide details of residue N4anagement system {EfP sludges)

Capacity of ETP (m3/day)

0

Treatment unit Size (mxm) Retention time (hr)
000

22.

(i) Are sewage and trade efruen.s mixed together?

tf yes, state et which stage-whether before, intennil+ently or after treetment.

No

NA

23. Capacity of treated effluent sump, Guard Pond if any

Capacity of treated efruent sump (m3, NA

Efruent sump/Guard pond detaits No

tf yes, st,te at which stage-lvrrethar No
before, intermittently or afrer
trcatment

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

(i) into strean/river (name of NA
river)
(iii) into sea NA

(v) on land for irrigation on NA
owned land/ase tand. specify
cropped area.
(vii) Quantity of trcated o
e{f, u e nt reused/ recy cted,
m3/day Provide a tocation
map of disposat
arra ngement ind icati ng the
outler(s ) for sa mpt ing.
f rcated efruent reused /
recycled (m3/day)

(ii) into creeAestuary (name NA
of Creevestuary)
(iv) into drain/sewer (owner NA
of sewer)
(vi) Connected to CETP NA

! ZS. (u) Quality of untreatedtreated efnuents (Specify pH and concentration of 55, BOD,COD and specific pollutants relevant to the
industry. TDs to be reported for disposal on land or into stream/river.

Untreated Efnuent

PH

SS (mrr/l)

BoD (mg/r)

CoO (m9/,)

rDS (mg/t)

Specific poltutant if
any

1

Treated Efnuent

PH

SS (mg/,)

NA

NA

NA

NA

NA

llame

NA

NA

Value



BOO (nglt)

COD (ng/t)

tDS (nglt)

specific pottubnt if
any

1

NA

NA

NA

Name Value

(b) Enclose a copy of the latest report of analysis from the laboratory approved by State Eoard/ Committee/Central Eoard/Central
Government in the Ministry of Environment expected characteristics of the untreated/treated effluent

NA

26. Fuel consumption

Fuel Type

Diesel

Ash content
0

uon
LiVDay

sulphur content
0.02

F uet consu mptl on fiPD/LKD

1200

Quantity
1

Calorific value
10800

Other (specifyt

27. (a) Details of stack (process & fuel stacks: D. G. )

(a) Stack number(s) (b) S',,ck attached to
NA NA

(e) Fuet quantiy (Kg/hr.) tt naterial of construdion

0

(i) Diametet/Size, in rreteE (jt Gas quantity, Nn3/hr.
00

(ct Capacity
NA

(k) Gas temperature 'C
0

(o) Emissions controt system
provided

(d) Fuel fypc
NA

(h) Height, ,n (.bova grouad
level)
0

(t) Exit gas Yatocity, ,n/sec.
0

(p) ln case of D.G, Set power
generation cepacity in KVA

0

(m) Control equipment
preceding the stack

0

(n) Nature of pottutants
tikety to present in stack
geses such as Ct2, Nox, Sox
TPM etc,
0 00

27. (B) Whether any release of odoriferous compounds such as Mercaptans, Phorate etc, Are coming out from any storages or process

house.

NA

28. Do you have adequate facility for collection of samples of emissions in the forrn of port holes, platform, laddedetc. As per Central
6oard Publication "Emission regulations Partlll" ( December, 1985 )

Poart hore No Detaits

Platlo n No Detaits

Ledder No Detairs

29. Quality of treated flue gas emissions and process emissions. Quantity of treated flue gas emissions
and process emissions.

Sr. Stack attacrted to
No

Parameter Concentration mg/Nm3 flow (Nm3/hr)

1NA NA

(Specify concentrdtion of criteria pollutants and industry/process-specific pollutanls stack-wise. Enclose
a copy of the latest report of analysis from the laboratory approved by State Board/Central Board/
Central Govemment in the Ministry of Environment & Forests. For proposed unit fumish expected
characteristics of the emissiofls..

00

b) ShaPe
(rcundlrcctangutar)
0



( t9f
NA

Part. D: Hazardous Waste aspect

30. lnformation about Hazardous waste Management as defined in Hazardous Waste (Management & Handling ) Rules, 1989 as
amended in Jan..2000. Type/Category of Waste as per

Waste (Annually) Schedule t
Cat lro
NA

TyPe oty
0

Nethod of reception
NA

Method of disposel
NA

uon
-NA-

lttethod ol storage
NA

Max

Method of transport
NA

Method of collection
NA

Method of treatment
NA

32.

a. Detairs about technicat capabitry and equipments avaiteble vlth the applicant to handte the Hazardous Waste

b. Characteristics of hazardous waste(s) Specify concentration of retevanl pottutants. Enclose a copy of the latest report
of analysis from the taboratory approved by State Board/Centrat Board/Central Govt. in the ministry of Environment &
Forests. For proposed units fumish expected characteflst cs

33.

Copy of fomat of manifesvrecord Keeping pradiced by the appticant.

Dehils of setf-monitoring (soufte and environment system)

35.

Are you using any imported hazardous rvaste. tl yes, give detaits.

Copy of actuat user Registration/certificate obtained from State Pollution Controt Boerd/lttinistry ol Environment &
Forests, Government of tndie, for use of hazardous rvaste,

37.

Presena treatment of hazardous wasE, it any (give type and cepaclty of treatment units)

waste (Annuatty) Schedule tt
31. Details about use of hazardous r,vaste

Neme ol he2ardous Quantity usedlmonth
Y waste/sPent chemical

Na0

Party from whom purchased Pafty to whom sold

36.



38. Quantity of hazardous waste disposal

(it Wiahtn factu,ry
I
(i ) Ou|s,ide the faclo,y (sFcify ,ocetion and cnclose coPies of agreement.)

0

(iil) ThJough nE (eactosed do(rumentary prool and coPies ol agrEement-)

0

livt Ou6ide shtG/ltnion lerritory, tl yes pafticutars ot (7 & 3 ) above.

0

(Yt Other (Specify)

0

Part - Er Additional information

39.

a. Oo you have any proposals to upgnde the present systam for treatment and disposal ot efruenvemissions anarlor _l
hazardous uasf€.
NA

b. tf yos, give the dehits with time- schedute fot tha impte.nenbtion and approximaE exPenditure to be tncurred on it.
NA

40.

Capitat and rccufiing (O & M) expenditure on various aspect of envi.onment protection such as efruent, emission,
hazatdous waste, sotid waste, txee- ptanbtion, monitoring, data acquisition etc. (give figures separately fot items
imptemented/to be i mptemented),
NA

41.

7o rhich of l,ne poltution control equipnent, sepanate mete6 for ,ecording coasumptioa of etectric eneryy .rz inst,,lled ?

NAA

42

Which of the pottution controt items are conneded to D,G, Set (captive power source) to ensure their running in t,,e
event of normat power hiture
NA

43. Nature, quantity and method of disposal of non- hazardous solid waste generdted separately from the process of manufacture and naste treatment.
(Give details of area/capacity available in applicant's land)

TyF Quanaity ItOr{ Trsrtmqrt O/6ppsat Oltlf,]r Ws
NA O _NA- NA NA

44. Hazardous Chemicals - Give details of Chemicals and quantities handled and Stored.

li) ts the unit a ltaiot Accident Hazad lnit as per Mq.Storage lmport Haardous Chemicats Rules ?

(ii) ts the unit an isolated storage as defined under the MSTHC Rules ?

(iii) todicate status of comptiance of Rutes 5,7,7O,71,72,7i and 18 of the MSTHC Rules.
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(iv) Has approvat of site been obtained from the concerned authority?

(vi) Has information on imports of Chemicals been provided to the concerned authority?

(vii) Does the unit possess a policy under the PLI Act?

45. Brief details of tree plantation/green belt development within applicant's premises ( in hectors )

Open Space Ayailabitry Ptantatlon Done On Number ol lrces Planted
0 Square meter 0 Square meter(o yo) 0

46

lnformation ol schemes lor waste lttininization, resource recovery and recyctlng - imptemented and to be implemented,
separatety.
NA

48.

llwe lurther dectare that the information fumished above is corlrct to the best of my/ou knoytedge,

49

l/We hereby submit that in case of any change from what is stated in this appti.ation in respect ol raw materiats,
producE, process of manufadure and
treatment and/or disposal of efruent, emission, hazardous wastes etc. ln quatity and guantity; a fresh application lor
ConsenvAuthorization shall be made and
until the grant of fresh ConsenuAuthorization no change shall be made.

50.

tlt,le undefteke to furnish any other inloflnetion withln one month of iE being celted by the Bozrd

Yours faithfutly

Additional lnformation

Air Pollution

Sr o. Air Pollution Source Pollutants APCS Provided Remark

(y) Has the unit pfepared an ofr-site Emergency Plan? ls it updated ?

41.

(a) the appticant shalt in.licaE whether tndustry comes under Pubtic Hearing, if so, the retevent documents such as ErA,
EMP, Risk Anatysls etc, sha,, De suDrrialed, if so, the rctevant do<umeats encrosed shatl be indicated accodingly.
0

(b) Any other additional information that the appttcants desrr€s to give
NA

(c) Whether Envircnment2l Statement submitted ? tf submiltEd, give date of submission,
NA

Signature : SANIEEV IAiRATH
Name : SANIEEV lAtRAtH
Designation : MANAGER- ADMIiIISTRATiON



1 Stone Crushing

Separate El, Provided

Measures Proposed

Air Sampling Facility Details

D.G. Set Details

Oescription
NA

Hazardous waste Generation

Hazardous Waste Quantity

CHWTSDF Details

PM 10, PM2.5, sox, NOx NA NA

No

No

Will be Provided

Other Emission Sources

Foul Smett Coming Out

NA

No

Capacity(KVA) Remarks

NA0

UOM lreatment Oisposal Details

Member of CHW|SDF

Cess Details

CHWfSDF Name Remarks

cess Appticabte
No

Legal Actions

Cess Paid
No

tf Yes, UpTo

lan 1 1900 12

Legal
Action
Taken
No

Legal Record Of Company Legal Action Details Remarks

t
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POLLUTION CONTROL BOARI)

9OV.rn

MAHARAS
Pfions

IITRA
5269

sfornumbail

Kalpataru Point, First Floor,
Sion Cirde, Sbn (E),
Mumbai - 400088Fax :

Email :

vbir At :

022-2101

022-2401

Conscnt No: LPLDooggT Ddcz!1/10/2020.
Coasent to nndcr Scction % of the Watcr @rcvcntior & Cortrol of
Pollution)
Polluion)
5 of the

1974 & undcr Scction 2l of rhc Air (Prcvcrtion & Codrot of
l98l and Authorization / Rcnewal ofAuthorization under Rule

Wastes (Monagerenl, Handli.g &
Movcnocnt) 2008

[To be as Wat€r Act, Air Act and IIIY (M&D Rules
CONSENT Eratrtcd to

M/s. Larscn And Toubro Limited, (Casting
Muobei Coastel Road Pmjca Plg 4
Nepcm Sca Road, Next to
Mdabar IIilI, Mumba:-4{Xln6

located in tlre declared uader the provisioas ofthe Ai act and
Authorization the provisions ofllW
subject to the of the Act and the Rules Orders that may be made
further and to the following tenrs aod
1. Thc to Opcratc is gr.ntcd &r Ep to: 31.10.2023.

2. Thc is valid for thc

3. WATERACT:
(i) The oftrade effiuent from the factory shell not cxceed 15.0 Mr
(ii) ofsewage effIuent from the factory shall not excced 5.0 l,f.

The applicant ghrll provide omprehensive treatment
of primary / secondary or tertiary treatment as is \f,afl-aDted

reference quality and operate atrd maintaio the same continuously so
to of the treated effluent to the standards

l.

bc

lining
using /stcao curing litc

ring, block/tilcs ctc)
covcrcd shed to co rol

Castilg prposc 200 Nos./M

UO\I

!l

a

Q

II

Product NamrSr.
No.

Ilatimum
Quantity

LimitsSr. No Pararrctcr
Betweerr 5.5 to 9.0I I rH

loD,3 Days 27 decree C Not to excted 100 ae/|.2 1

Not to exceed 250 mp/1.3 ( loD
l0 mE/1.( )il & Grease Not to exc€ed4

iusxn&d Solids Not to exceed5

DS Not to exceed 2100 mgll2!

Ir PC&CONSENT-0|XXXI9568a

SRO. ITJI}IBAI I/CONSE\T;

laI EI

ameodments thereto

I

loo 
=g1. 

--_l

I



(iv) Tradc 3trucot Disposat The treated efluent is recycled

(v) Scwagc Ef&rcfi Trcahetrt: The applicant shall
treatmeot system as is warranted with reference to
aod maintain the same continuously so as to achieve the
to the following standards.

(l) Suspen&d Solids Nol to exceed
(2) BOD 3 days 27o C. Not to exceed

(vi) Scwagc EEueat Disposal: The treated domestic
roak piq which shall be got cleaned periodically.
on land for gardening / plaaation only.

NeEezadcr Sotid lYestcr:

(viii)Ottcr Cooditions: Industry should monitor efrluent

4. Thc applicanr shell s66ply with the
Cotrtlol of Pollution) Ccss Act, 1977
aocndmcat Rutcs, 2fi13 thcrc undcr

lbe d-ily water consumption for the
(i) Domestic purpose 5.50

thc process agaia.

oftreated emuent

100 ng/l.
100 nE/\.

shall be soaked ia a

, if any, shal! be used

Watcr (Prwcntion &
as Ccss Act) od

is as under:

OR the plant
standards

00 pSld
figd

for DG sa
DG maoufacturer
from dcteriorating

(ii) Water gets Polluted &
Polluants are 20.m CMD

(iii) Water ges Polluted,
are not 0.00

(iv) Industrial
in mine pits or 0.00

AIRACT:
(r) The a shall install a comprehensive system consisting

equipmeot as is warranted with to getreration of
and operate and maintaia the same so as to

the level of polluants to the following

Air Polluion Control: Nil

4.

5.

6. Strdrrds for Air Eoission
Ambienr an Sudity at a distance of l0 mtr from
Boundary, whichever is nearer, shall meet the

Particuletc Mattcr PM rc Not to Excccd
Partiolete Mttcr PM r.r N<rt to Excecd

a A proper routine and preventive maintenaoce
should be set and followcd io oosulatioo with
which would help o pwent noise levels of DG
with usc.

2

I BcEtonitc
tIlcL

M M3,/M

:ti

Li

att

Sr. No. Of lYaste UOII Treatment



NA.

.NA.

I.vpe Of Fuel Quantiry.-Sr. No UOTI

Height in mt

-

Chimnev Attaclred To

NIL

b. D. . Set shall be operated only in case ofpower failure
c. The applicant should not cause any nuisaoce in the surrounding area

due

7. Standards

operation of D.G. Set

Stack Emissions:
shall observc the fr.1

(ii) The applicant shall cr.ct the chimney(s) of thc following

(iii)The shall provide ports iD the chimney,/(s) and such
shall

open inspcction tolaod for use of the Board's
to various soures of emission shall be numbers such

91, s-2, afld thes€ sh,ll be Paiited/ ideotification.
(iv)The

own
shall takc adequate measures for of noise levels from

within the premises so as to air quality stadard
ln of ooise to less thao 75 dB(A) y time and 70 dB(A)
niCht Day time is rectoocd in

between 10 p.m. aad 6 a
m. and 10 p.m. aad night time

ls

(v) Othcr
l) The
2) The

should not in sltrounding area.
should and ambient air quality regularly

.WASTE (MANAGEMENT,L
& MOYEMENT) RI,JLES, Z1([:

(r) handk hazardous wastes as specified betow.

(ii) .NIL
duc to any accid€ot or other uoforeseen act or eve& such

occur or is appreh€od€d to oeur in excs of statrdards laid
such information shall be forthwith Rcportcd to Board,

Police Station, omce of Di.ectorate of Health Services,
of Explosives, laspectoratc of Factories and Local Body. In

of failure of pollution mntol equipment, the p,rodudion p,rocess

to it shafl be stopped.

J

C- l.{t

I

Iadder, pladorm etc. for monitoring the air emissions

S. Itrdrrt sh.[ corply wirt followir3 edditionel coaditione:

i. lte apfrdcant shall maintain good housekecpias and tate adequatc tneasuteg

for conkfl of pollution from all sources so a! oot to cansc nuisarce to
sunound?B ar€a / iohabitaoB.

ii. Sotid waitc - The nonhazardous solid waste adsing in the hdory premiscs,

sw@iqi, etc., be disposed of scient'rfically so as not to cause aoy nuisancc /

I

I

I

I

i
I

I

i

tl

Sr. No. Tvpe Of \l'aste Quantitv UOII Disposal



I

iv. The applicant shall not change or alter quantity, quality, the rate of discharge,
temperature or the mode of the efflueat / emissions or hazardous wastes or
control equipment provided for without previous wriEen
Board.

n of the

v. The applicant shall provide facility for collection of ples aod
samples of trade and sewage efluents, air emissions wastes to
the Board saff at the terminal or designated points
for tie services rendered in this behalf.

v to the Board

vi. The applicaat shall make an application for re clnsent at least 60

viii. As iospecioa took snal \aqq\$ahd made availab$ to thc Board's ofEcers

duringtheirvisittothearglQQqv 
I

ix. The appticant rh"[ i"fth&-tc electric metcr sho{riag the consumption of
eaeryy for operatiopf &mestic and industrial eflueot blamcd plan6 ard air
polluuon contre A register showing consum6ioa ofcheadcals used for
treatment ined.

Separate sy-stem shall be provi&d for collectioh of trade ard sewage

EM manholes shall be provided at the eod of ollection system

with nt for measuring the flow. No effluent stall be admitted in the
down- stream of the terminal manholes. No efrueat shall find ic

than in designed aad provided collection System
c.\

*.idro *., *",., nor discharge ftom ottet prerniscsishall be allowed to muXL
with the efflueau &om the factory

4PC&CONSENT-1mfl 55t4

pollution. The applicant shall take necessary permissioni &om civic authorities
for dispocal to dumping groun4 

i

iii. The appticant shall providc for an altemate electric potcr soura sufrcient to
operate all pollutioa control facilities installed by the tip,plicant to maintaio
compliane with the tems and conditions of the coosdt In tbe ab,scnce, the
applicant shall stop, reduce or othenvise, control produ&ion to abide by terms
& conditions ofthis consent regarding pollution levels. i

vii. The firm shall submit to this office, the every yeiu, tte
year Cnding 31" March in the

p,rescdbed Form-V as pre the of rule 14 of the Environment

x.

10, Thc comcd ic issilcd subi?ct to .lfuBtiotr irsued by CfCB undcr rcction f8(D
(b) of Wetcr (Prcvc&n and Cootrot of Pollutioa) Ah, 19{, rcgudlry
Classificatioo of Inrlustrics dered Ofrr Memh 2016.

11. The Gapltal lnvestment of the lndustry ls Rs 1S25 iakhs.

12. Thc Bord rescrrc righ to Evokc' .Ectrd fi *tp-a 6c -"t"r
grfrcd. I
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For e'rd on bchalfofttc
Mahensha Pollutim Cofrol Boald

1ll*
a-q,i*#lJl

$b Rcgioral Officcr, Mumbai-I
iTo, 
i

M/s. L&T Constrnction (Castiry),
MuDbai Cqstat Road Project Plg 4
Ncpcan Sca hoad, Next to Priyadarshani Part,
MdeDar Elll, Mmtai-4{XXl06

Reccived Conscnt fcc of-

22

\

$
5

I 5fin0/- MPCBDR-20r6-
City Benk l, Sl,!e2s2o

D.rteSr. No. Arnount(Rs.)

iu PCFCONSENT{fiXXr!86t4

13. Thc conscnt is issucd on thc basis of NOC isslcd by MCGM vide No.
Ch.EiltogE/Costat Road dared 2E109/2018, for t3rt'0(}riry actiyity.

Copy Suboittcd to:-
l. Chief Aolount officer, MPCB,
2.

DD. No.
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t{{.rrbt!ffitBdE*l,
rElq m ft{;lrEw Consent to Operate

Doc. No.: QM5.Po6 F02

Revision No.:00

Date:05-03-2021

MAHARASHATRA POLLUTION CONTROL BOARI)

Phone :

Fax :

Emall :
Visit At :

Sub Regi
(022)-24015269

{022\-24016239

sromumbai 1 @mpcb.9ov.in
http://mpcb.Eov.in

onal Oflice Mumbai 1
Kalpabru Polnt I st Floor,
Slon Clrcle, tn front ol clne
Planate Theater, Sror, {Easr,
Mumbat 100022

Green/S.8.1

Co:rcerlt .\'o.' SR GMIIMBA{-I/CO N S E NT/

To,

Date: o S ,3, 2-ot-!
1,to30oo3jg

M/s. Larsen & Tourto L:mtted
Mumbal Coastal Road Project PKG a,,
Nepean Sca Road Near PRTYA DARSHNI PARK
Malaber Hi:l llumbel 400006

Sub:- Consent to Op€rate under Greeryssl Category.

Reference: 1. Applicatior vide UAN No: MPCRCONSENT- 0000107256

For Consent to operate under Secfon 26 of the Water (Prcvendon & Control of Polluuon)
Act, 197i1 & under Secfon 21 of the Alr (Preventlon & Cont ol of Pollution) Act 1981 and
Authorlzation under Rule 6 of t re Hazardous & Other Wastes (M & T [r) Rules 2016 is
considered and the consent ls hersby granted subject to the followlng terms and
condi0ons and as detalled ln the schedule 1, ll, lll & lV annexed to this order:

1. The consent to Operate is valid up to 3110312024.

2. Capi?al investment as per CA Certificate Rs. 7't5.15lakhs.

3. The Consenl is valid for he manuliacture of -

r8000 it3/M1 Ready l$ix eoncrrte
( Captlve Purpose Only )

(Only for Captive purpce ot umbal Coastal Road Proiect package 'l )

SiO i{nEbd-r/ UAN }lo. 0000107256 P{e Bo. F.!! t ofll

CL
s1q1zdL4
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LLr.k fthfu.c@llo..d
eFrrlFtmrrF

Consent to Operate

Doc. No.: QMS.P05_F02

Revlsion No.:00

Date:05{3-2021

Conditions under Wate(P&CP),l9T4Actfordlschargeof emu.nt:

4. Conditions und€r Al(P&CPlAct,1 98lforair€missions:
(i) The applicant shall install a comprehensive conlrol system consisting of

control equipments as is wananted with reference to ggneration of emissbn
and operale and maintain the sarne continuousv so as to achieve the level
of pollutants lo the tollowing standards

Control Equipment:
a) Air Pollutlon Control;
(i) ln-house moasures;

1. All material transfer points should be covered
2. The dusl containment system shall be provided incorporating either of the

following
o Banit=ding all around the periphery of the pbt boundary of height

minimum 20 feet or 5 feet above ftee fall air emission area, whichever
is higher with tin sheels. Same may exlend above with netbn clolhing
whenever required

. Water sprinkling/Chemical dust strabilhing agenl spraying syslem along
the periphery inside the premises of RMC.

3. lntemal work area shall be, cement concreted/Asphatted.
4. Daily cleaning / Removal of dust acdmulation inside lhe plant (dry^,vef)

shall be carry out, with induslrial vacrrum cleaner.
5. Two level tyre washing faciliv shall be provided at entry and exil points, for

transit mixhjre vehicle.
6. lndustry has to install bgger system, to suppress dust emissions inside

RMC Premises.
(ii) Raw matedal storago & hendling;

1 . Storage silos of cemenl & fly-ash shall be equipped witi adequate capacity
of dust Colleciion system such as multi- cyclone follo/ued by bag house
assembly.

2. Handling of Cement, sand, fiy ash and aggregates shall be carried out wilh
mechani5l closed system onv.

3. Manual operatbns shatr be pemilted onty in a closed shed, equipped with
dust control system at the loading poini as well as roof top secondary dust
control system.

4. All Conveyor betts of Sand, aggregate shall be covered with tin sheets and
at transfer points dust ccdleclbn system to be installed to avoid secondary
fugitive emissions.

5. Mixing section of cement, aggregate & sand shall be equipped with
adequate capacity dust colleclion system, such as multi'caclone follo,ved
by bag house, so as to limit dust emissions.

6. Storage area of sand & aggregale shall be equipped with roof top tvater
sprinkler system.

7. The af pollution cofltrol devices shall b6 operaled regularly.)a)

I Trade emuent Nit As per Schedule.l Not appli:able

2 Domeslic emuenl 8.0

Sr
No Description

SRO XuEb.lll U&l No. Urc0107256 Palc NG Paa. 2 o,11

Permitted (in
cMD) Standards to Disposal Path

As per Schedule.l lOn land for gardening
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I*a.f&ldi. G*dl*a
Ff Silkrltv Consent to Operate

Doc. No.: QMS.P06_FO2

Date:05{3-2021

8. Altemative power supply system, should cover both the production and Ak

pollution control systern.

. .Standards for AIr Emi$lon
Ambient air quality at a distance of 10 rntr from source OR the plant Boundary,
whichever is nearer, shall meet the follovring standards

Particulate lllatter PM ro Not to E:<ceed 100
Parliculate Matter PM zr Not to Exceed 50

,Standards for Stack Emlssion3:

Fgrms
Pg/MJ

(0 The nt shall observe the followi

The a icant shall erect ths of the 3

(iii) The applicant shall povide ports in the chimney(s) and facilities such as ladder, phtform
etc. for moniloring the air emissions and the same shall be open br inspection tdand for
use of the Board's Statr The chimney(s) vents aftached lo various sources of emission
shall be desEnated by numbers such as S-1, S-2, etc. and these shall be painted/
displayed to facilitate k enfificatim.

(iv) The industy shall take adequate measures for confol of nobe levels from ils own sources
within the premises so as to maintain ambient air qualily standad in ,espe(* of nobe to
less than 75 dB(A) during da), time and 70 dB(A) during night time. Day time is reckoned
in between 6 a.m. and 10 p.m. and nuht tirne is reckoned Hlveen 10 p.m. and 6 a.m.

(v) Other Condltions:
l) The industry shouH not cause aIry nuisanco in susounding area.
2) The induslry sharH monilor stack emissions ard arnbiettt ah guality reguhrv.

5, Non-HazardousWastes:

6. Conditlons under Hazardous &Other lva3tes (U & T M) Rules 2016
for treatment and dilposal of hazeldou3 wasto:

Type Of FJel Ouantitv UOM-Sr. N9.

Chimney Attached To Height in mtSr. No

1

Sr'
No

Type of
Waste Quenfity UoM Treatment Oisposal

NIL1

Category No./ Type Quantity UoM Treatment Disposal

n , 7. The Board reservG the tight to review, srnend, suspend, revoke eb. this consenl
Hl .. and the seme shall be binding on the industry.,%4rou

sR.o ruoul-t/ iiix-xo. lxxrot0?256 P.tr xG P.tt 3 ot 11

Revision No.:0O

Sr
,vo

NtL 

-

t-
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U ,"o*q'Hrtu
Consent to Operate

Doc. No.: QMS.P06_F02

Revision No.: 00

8. This ctnsent should nol be construed as exemption fiom obtiaining necessary
NoC/permission from any o(her Govemment authorities.

9. lnduslry shallstrictly compv with the conditions lakl donn in Environment clearance
granted by MoEFCC/GM. of Maharashtra dtd. Not applicable

10. The consent is issued subiect to direction issued by CPCB under section
18(1) ( b) of Water (Prevention and Control of Pollutinn) Acl, 1974,
Regarding classification of lndusties dated 07t March 2016.

11. Op€ration of RMC Pbnt shall be in day time onv.
fhe Day lirne is reckoned in betiveen 6 A.M. and 6 P.M. i.e from
Sunrise to sunset.

12. The applicant shall make an application for renewal of consent to operale 60
days prior lo the dale of expiry of the @nsent.

13. The Consent is issued on the basis of NOC issued by MCGM vkle No. Ch.FJ3931
/Coastal Road dated 16.2.20'19.

Signaturc For and on behaf of the
Mahsrashtra Pollution Control Board

2,c41
anaji

Sub Reglonal Ofiicer,llumbai{

Received Gongent foe of -

Copy to:
1. Regional Offcer, Mutnbai, MPCB.

2. Chief Accounb Officer, MPCB, Mumbai
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SCHEDULE-I

Ierms & conditiorc for comoliance of Water Pollution Control:
1. lnduslrial efrluent -NlL .

(iii) Trade Effluant :
Treatr€nt: The applicant shall pro/ide , comprehensive treatrnent system consisting of
primary / secondary or tertiary treatment as is wananted with reference to influent quality and
operate and rnaintain the same continuously so as to achieve lhe quality of the treated
effuent to the follovring standards:

(iv) Trado Emuent Dlsposal: The treated effuent shall be 100 percent resycle :nto process
again .

2. Domestic water

a. Details of lhe donEstic urater generalion - 8.0 CMD
Treatr€nt - Septic tank and soak pil provided.

(v) Sewage Effluent Treatrent The applicant shall provide comprehensive treatrn€nt
system as b wananted with reference to infruenl quality and operate and maintain the
sarne @ntinuously so as to achievo th€ quality of lreated emuent to the follo{,ing
standards.

Sesege Effluent Disposal: The t.eated domestic effluent shall be soaked in a soak pit,
which shall be got cleaned perMically. Overfbw, it any, shall be used on land for gardening
/ plantation only.
b. Treatment and paramelers

(1) Suspended Solids Not to exceed 100 mgl.
{21 BOD 3 days 27o C. Not to exceed 100 mSil.

3. The Board reseNes its righls lo revielv plans, specifications or other dala relating to plant setup
for the lreamenl of wateNorks for the purification thereot & the syslem for the disposal of sewege
or trade efiluent or in connection with the grant of any consent conditions. The Applicant shan
obtain prior consent of the Board to take steps to establish the unit or establish any aeatnent and
disposal system and or extension or addition lhereto.

4. The industry shall ensure replacement of pollution control system or its perts afier expiry of its
expected life as defined by rnanufacturer so as to ensure lhe compliance of standards aM safety
of the operation thereof.

5. The Applicant shallcomply with the provisions otthe Water (Prevention & Conuol of Pollution) Act,
'1974 and as arnended, by installing waler meters and other provisions as contained in the said
aci:

LI

0.0lndustrial Cooling, spraying in min6 pits ot boiler feed1

10.02 Domesiic purpose

20.o3. Process:ng wherery water gets polluted & Pollutants
are easiv biodegrdable

0.04 Processing whereby water gets polluted & pollutanb
are nc{ easiv birdegradable and are toxic

sRo 0000107256 PrBC to. P.8. 5 o, U
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5. 0.0

Water used for Gardening should be treated effiuenusar/age.

6. The Applicant shall provue Specific Water Ponutbn control system as per the condiuons
Act, 1986 and rule made there under frsn lime to time.

---{}-

of EP

6l*
SlAq^44

SnO HuEb.l-ll gAX Xo.O0OO107255 Pat. G Pat. 5 otll
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Terms & condruons fot ance of Alr Pollution Control:

1. As per your applicaton, you have provided the Ah polluflon cont,ol (APc)system and also
erec{ed folt \ ing stack (s) and !o observe the follo/ving fuel pattem-

2. The spplicant shall operate and maintain above rnentioned air pollution control systern, so as
to achieve the level of lutants to the standards:

(As applicable)

3. The applicanl shall provide specific Air Pollution control equipment's as per the conditions of
EP r€1, 1986 aad rule made there under from tirn€ to lime/Envirmmental Clearancer'CREP
guftJelines.

4. The Applicant shall obtain necessary prbr permission for providing additioflal control
equipmenl with necessary specifications and operatiofl thereof or alteration or replacement
ryell before its life come lo an end or ereciion of ns , pollutbn control equipment.

5. The Bo€rd reserves its dghb to vary a[ or any of lhe conditbn in the consent, if due to any
technological improvemer or otheMise such \rariation (including the change of any conlrol
equipment, other in whole or in part is nec$sary).

te,*
--G-

Particulale matter Not to exceed 150 mg/Nms
SOz Process Not to exceed 50 mqNm3
NOx NA NA
Acid Mist NA NA
NH3 NA NA

sRo Murnball/ UAt{ No 0000107256 P.8. fia I'a3. 7 ot I 1
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SGHEDULE-III

Details of Bank Guarantee3:

BG Forfeiture History

BG Retum details

slz?zil

NA

Amt of
BG
lmposed

Consen
t (czE)sr-

,vo
Submission

Period
Purpose of

BG
Comptiance

Period
Validity

Date

ilA

Amount
of BG

imposed

Amount
of BG

Forfeitur
e

smo Consent (C2E) Subrnission
Period

Purpose
of BG

NA

Srno Consent(C2E) BG
imposed

Purpose of
BG

Amount of BG
Returned

SRO l,|uEDall/ UAX Xo. 0000107256 F.ac Xo. P.a. 8 of 11
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SCHEDULE-IV
General Conditons:

1 . The Energy source for lightang purpose shall preferably be LED bas€d
2. The PP shall harvest rainwater from roof tops of the buildings and slorm water drains lo

recharge the ground water and utilize the same for difierenl induslrial applications within
the plant

3. Conditions for D.G. Set
a. Noise from the D.G. Set should be cor rolled by proviling an acoustic

enclosure or by treating the mom acoustically.
b. lndustry should provk e a@ustic enclosure for control of noise. The acoustic

enclosurel acoustic treatmenl of the room should be designed for minimum 25
dB (A) insertion loss or for meeting the ambient noise standards, whichever is
on higher side. A suitable exhaust mufier wilh insertion loss of 25 dB (A) shall

: also be proyided. The measurement of insertion lcss will be done at different
points at 0-5 meters from acoustic enclosur€y'room and then average.

c. lndustry shouH rnake efurts to bring down noise l€vel due to DG set, outside
industrial premiss, within ambient noise requirennnts S proper sitting and
control measuree.

d. lnstallation of DG Set must be strictly in compliance with recommendations of
DG Set manufacrurer.

e. A proper routine and preventive maintenance prrcedure br DG set should be
set and folloured in consultation with the DG rnanufaciurer which wouH help to
prevent noise levels ol DG set from deterbrating with use.

f. D.G. Set shall be operated only in case of porver failure.
g. The appl'rcant should not cause arry nuisance in the sunounding area due to

operation of D,G. Set.
h. The applicant shall cornply with the notification of MoEFCC, lndia on

Environment (Prolec{ion) second Amendmenl Rules vide GSR 37'l(E) dated
17.05.2002 and its arnendments regarding noise limit for generator sets run
with diesel.

4. The appficant shau maintain good housekeeping.
5. The non-hazardous solid waste arising in the fa€tory premises, sweepings, etc. be

disposed of scientificalty so as not to cause any nuisance / pollution. The applicanl shall
take necessary permissions ftom civic authorities for dbposal of solid waste.

6. The applicant shall nol change or alter lhe quanlity, quality, the rate of discharge,
temperature or the mode of the efiuenuemissions or hazardous wasles ol control
eguipments pro/k ed for without previous rvritten permission of the Boerd. The industry
will not carry out any aclivity, for which this consent has not been $antedfurithod prbr
consenl of the Board.

7. The industry shall ensure that tugitive emissions iom the activity are contolled so as to
maintain clean and safe environrn€t in and around the factory premises.

8. The industry shall submit quarterly statemerfr in respec{ of industries obligation to,'rards

consenl and pollution control compliance's duly supported with documentary evidences
(fomat can downloaded ftorn MPCB official site).

g. The indusfy shall submit oficial e-mail address and any change will be duly infonned to

the MPCB.
.10. The industy shall achieve the National ArnEienl Ak Quality standards grescribed vide

Govemnreni of lndia, Notification No. &'29016/20/9UPC|-L dated. 18.11'2009 as

amended.
/) I I I . tne Aoard reserves its rights to revier r plans, specifications or other data relating to plant

6/A,€.setup for the treatment 6f watenrorks tor the purification thereof & the syslem for the

sno r,r,iIltdrt urx rio. oqr010?256 PiSr ro. Pats 9 ol r t
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disposal of sewage or trade effuert o, in connection with lhe granl of any consent
conditions. The Appli€nt shall obtain prb consent of the Board to take steps to establisrr
the unil or establish any treatmer and dbpoGal system or an exlension or addition lhereto.

'12. The induslry shall ensure rephcement of pollution confol system or ils parts afier expiry
of itrs expeded lite as defined by rmnufacturer so as to ensure lhe complhnce of standards
and safety of the operatbn thereof.

13. The PP shall provile personal protec{ion equipmenl as per norms of Faciory Act
14. Industry shodd rnonitor effuent qudity, st*k emissims and ambient air quality

nbnthly/quarterly.
15. Vvhenever due lo any acck ent or o&er unforcseen et or even, such emissions occur or

is apprehended to occur in excess of standads laid doum, such infonnation shall be
fortln /ith Repoded lo Board, concemed Poaice Station, ofioe d Directorate of Healtlr
Selices, Depertment of Explosives, lnspectorate of Fadorhs and Local Body. ln case of
faihrre of pollulion confol equiprrrenls, the production process cdrnecled to it shall be
stopped.

16. The spdbant shel proyide an altemale electric poyver source sufficient to operate a!
pdulbn confol facilities installed to maintain corpliance wilh tte terms and conditions o{
the consent. ln the absence, the applicanl shall slop, reduce or othemise, conH
produc{ion to abide by tams and conditirns of lhis consent.

17. The industry shall rec'!rcle/reprocess/reusey'recover Ha,ardorrs Wbste as per the provision
contain in the Haardou3 and Other Wstes (M A TM) Rules 2016, whhh can be recycled
/grocessed lreus€d /?ecovered and onv wa$e whk*r has to be irrinerat€d sha[ go lo
incineration and wasta whir* can be used for hfld fiEirE and cannol be
recycled/rcprocessed etc. should go for that purposo, in order to reduce load on
incineraton and hndfill silebnvionrnenl.

18. An inspec{ion book shall be opened and made availablo to the Board's officers during their
visit 1o lhe apdicant

1 L lndustry shall striily comply wilfi the Water (P&CP) Act, I 974, Air (P&CP) Act, 1 981 and
Environnpntal Prctedion Act, 1986 snd hdustry specific statdard under EP Rules 1986
which are available on MPCB website (wwn.mocb.oor.h).

20. Separate drainage system shall be gorrirad hr collec{ion of bade and san4e efiuenls.
Terminal manholes shall be provirod at the eild of the colection systern lvith arrangement
for measuring th€ flo . No efruer shall bs adnitted in the pipes/se*ers downsteam of
the terminal manholes. No efruent shall find its way dter than in designed and provUed
colledioo system.

21. Neither slonn watet nor dischatga from other premisB shall be allowed to mix with the
efruents ftom lhe factory.

22. The industy should nc,l cause any nuisance in sunounding area.
23. The industry shall take adequate rneasures for @ntrd of noise bveb ftom its ovrn sources

within t}e premises so 6 to rnainlain ambier{ ak quality standad in respecl of noise lo
less than 75 dB (A) dwing day the and 70 dB (A) durhg night frrE. Day lime is ,€cfton€d
in befi,veen 6 a.m. ard 10 p.m. and nighl tine is red<oned betreen 10 p.m. end 6 a.m.

24. The indusfiy shal create th€ Environmental Cdl ry appohting afl EnvironnEntal Engh€er,
Chemist and Agriculture expert for looking afierday to dry acfi,\rilieB rEEiled lo E wironm€nt
and inigation field where t€ded efruent is used fur inigdon.

25. The apdicant sha; prwiro ports in lhe cirirrney(s) anA facilities sucfi as bdder, pla$om
etc. for moniloring tie air ernissions and the same 3ha[ be open for ins@bfl td/ard fur
use of lhe Board's Slafi. The chirnney(s) vents atta.fied to varbus sourcG of emission

- shau be dq*rnated by numbeE such as S-1, S-2, €{c. and these shall be painted/
n /J disry€s lo facilitale idefltificdk n.

U/h4u4r.,t
SnOxcEDefVUAII o,0qr0r07256 r}{. o. p.a. too{rI
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26. The industry should comply with the Hazardous and Other Wasles (M & TM) Rules,2016
and submit the Annual Retums as per Rule 6(5) & 20(2) of Hazadous and other Wastes
(M & TM) Rules, 2016 br the preceding year April to March in Forn-M by 30th June of
every year.

27. The applicant shall install a separata meter shor/ving the consumption of energy for
operation of dorEsth and industial efruent lreatnent planE and air po[ution conlrol
syslem. A register shoi ing consumptbn of chemixls used for treatnent shall be
mainlained.

28. The apdicant shall king minimum 3:l% of the a'\raihble open land under green coveragel
pbntation. The applicant shall submit a yearly slatement by 3Oh Sedember every year
on available open plot area, number of fees surviving as on 31st March oflhe year and
number of trees pbnted by September end.

29. The Board reserves its rights to review phns, specifications or olfier data relding to plant
setup br the treatner[ of wateMo.ks fbr the puiiscatbn thercof & :he system br the
disposal of ssragE or trade effuent or in connection with the grant of any consent
conditions.

30. The firm shall submit to this ofice, the 30th dry oi September every year, the Environment
Staternenl Report fur the financial year ending 3'lst Marcfi in the prescribed FORM-V as
per the provisions of Rul€ '14 of lhe Environment (Proteclion) (s€cond funend.nent) Rules,
1992.

31. The Applicant shall obtain necBsary prbr permission for provkling additional control
equipment with necessary specificatbns and operation thereof or alteration or
replacemenUalteration lvell bebr€ its lift come to an end or ereclion of new pollution
control equiptnent.

32. The Board reseryes its rights lo vary all orany of the crondition in th6 consent, if due to
any lechndogical improvement or dterwise such variaticn (including the change of arry
control equip.ngnt, olher in whole or in part is necssary).

33. The applicant shall provide facility for @ll€c{ion of envimnrnental samples and samples of
trade and set age efruents, air emissbns end hazardous wasle to the Board stafi at the
terminal or desirnated points and shafi pay to the Board for the services rendeted in thb
behaff. Consumers or bulk @nsumers of electtbal and elecironic equipment listed in

Schedule I shall ensut€ lhal e-wasle generated by $em is channelised though collectirn
centre or dealer of authorised ptoducer or dismantler or recycb( or tkough he designated
take bad< servbe pwftbr of the producer to authorised dismanfer orrecycler

34. Bulk consumers of electrical and elec,lronic equipment lisled in Schedule I shall
maintain records of e-waste gene.aled by them in Fonn-2 and make such records
a\,ailable fu( scrutirry by the cotEemed State Pollulion ConlrolBoard

35. Consurners or bulk consumeB of elecirical and electronic equipnent listed in Schedule I

shdl ensure that such end-of-lib electrical and elec,tronic equipment are not admixed with

e.wasta containing radioactive material as coveted under the provisions of the Atomic
Energy Ad, I 962 (33 d I 962) and rules made thereunder:

36. Bu[< consumerB of elec{|,ical and ehcbonic equipment lbted in schedule I shallfile nual

retums in ForrF3, to ltlE concemed State Pdlut'nn Control Board on or before the 30th

day of June bllos,ing th6 financial year to which that rEtum relates. ln caseof the bulk

consunrer with multipe ofrces in a srate, ons annual relum combining infofrnatbn 
-fto.n 

all

the ofices shall ba ,ibd to the ooncsmd State Polhrtion Control Board on or bebro the

30th day of June folloiring the financial year to wh'lch that retumrelales.

frl-
sl% zac't
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Phone :

Fax :

Email :

Phone :

(022) - 24016239

(02? )- 2A015269

romumbai@mpcb.gov.in

(022) - 2401623s

Date: ).fi ttztzozo
Consent No: RO-MUMBAI/2 O ) LOO I Ig f
Consent to Establish under Section 25 ofthe Water (Prevbntion & Contrbl
of Pollution) Act, 1974 & under Section 21 of the Air &
Control of Pollution) Act, 1981 and Authorization / of
Authorization uider Rule 5 of the Hazardous Wastes
Handling & Transboundary Movement) Rules 2008

[To be referred as Watei Ac! Air Act and IfW (M&H)

CONSENT is hereby granted to
It{/s. Larsen & Toubro Ltd,,
Mumbai Coastal Road frojec!=Pa

L,

)

located in the area declared under the proyiqiq!1of the Water Act, Air act and
Authorizatio4 under the provisions of {\iidi{&-tf Rules and amendments thereto
subject to the provisions of the Act and $te.$I6s and the Orders tbat mal'be
made further and subjecr to tn" t"$3ilEms and conditions:

The Conieiit to Establish iSr$E$tr for a period up to Commissioning of the
Proiect r syears wtiichevsrE+a.i{ier.

The Ccinsent is
Sr. No. Product Name

'fnanufacture of -

rneMr

Ilaximunr

,o
Uru

the fectory 'sh

UOlI

not exceed NiI M3

\
Stont l\

.f

{i

(ii) The daily quantity of sewage efriuent ftom the factory shall not exceed 00.80 Mi n'j
,t\?--'-----'\--*,-.'(iii) Trade Effluent Treatnitlnt: Nil

(iv) Trade Effluent Disposal: 'Nil

(rir) Sewage Effluent Treatrnert: The applicant shall provide comprehensive
treatment systenr es is warranted rvith reference ro influent quality and operate
and n:aintain the same continuousll'so as to achieve the qualit5 oftreated cffluent
to the follos'ing sl a nda rd s.

M/s. Larsen &Toubro Ltd Nep;an Seq Rd),0000104203 Poge 1oJ5



(1) Suspended Solids Not to exceed 100 mg/I.(2\ BOD 3 days 27o C. Not to exceed 100 mgn.

Gv) Sewage Effluent Disposal: The treated domestic efiluent shall be
soak pit whirch shall be got cleaned periodically. OverIlow, if any, shall be used on
land for gar:dening / plantation ouly

I

(v) Solid \[astes:

ul a

tion &
Pment

4. The applicant shall comply with the provisions of the Water
Control of Pollution) Cess Act,
Rules, 2003 there under:
The daily water consumption for
(D Domestic purpc

(iii)

Water gets Polluted &
Pollutants are Biodegradable
Water gets Polluied. Pollutants
are not Biodegradable & Toxic
lndustria-l Cooling, spraying .

b'&cur
(iv)

irr mine pits or boiler feed

CONDITIONS UNDER AIR ACT:

I
I

The applicant shall insta-
equipments as is rtarant

NiI

following standards:

F

5.
(i)

Air PoluEolEontrol:-
\\'.\\

,d'elD

lv[onment , ,

loading section

iI E

.(}

).00 cMn

a comprehqisl*qbltrol svstem cusistins of confi ol
I with lafer@{eJo-geneiation of emidsion and oper}te

(Afr

and maintain the same continuorhlf\atdbTo achidve thii ler:ei bf oollutants to t re

d' Staadards for Emisiion
1. ' PM:.:
2. PMro
3. SOz
4. NOx

\
f

- .f,- Itot t eici

SS::n:*:
)t Not to excr

ed
ed
ed

q-{M!

hIMs

ryM!
bIIUI fl.,

q,d&uLtl capacity .Air pollut ll'ater sprinller'arangemenl

Metallic approach road shall be provided in thr
Tin covers/shed shall be provided at material l

work e

andline

c) In-house measures:-

.1.,: {11 material transfer points should be covered
!. Tfe dust containment system shall be provided incorporating either'of the

follou'ing. ...--.lIIl1. . Barricading al1 around the periphery of the plot boundary oi"heiEht riinVum ZO

feet or 5 feet above free fall air emission area, u'hichever is hieher with dil sheets.
Same may extend above with netlon clothing whelever reqld'ed

, ] j

,)LI
age 2 oJ.5

Sr. No. Of \l'aste UOil{ Treatment &

U//s Larsen &Toubm Ltd (Nepeon seo Rd, on01o42o3 \d----



. Water sprinkling,zChemical dust stabilizing agent spraying system along the
periphery inside the premises.

3. lntemal wotk area shall be, cement concreted/Asphatted. :

4. Daily cleaning / Removal of dust accumulation inside the plant (drylwet) shall be
carry out, with industrial vacuum cleaner.

d) Standards for Stack Emissions:

1. SPM Not to exceed 150 pg/NMB

(ii) The applicant shall obscrve the following fuel patterni

I
(in) The applicant shall erect the chimney(s) of the following

1 lNil

a (iv) The applicant shall provide ports in the chimney/(s) suth as ladder,
shall be open for

fririg day time ard 70 dB(A) during night

platform etc. for monitorilg the air emissions and

souices within the

inspection tolaird for use of the Boaid's Staff '(s) vents attached to
various sources of emission shall be designated such as S-1, S-2, etc.

arid these shall be painted./ displayed to faiilit&s"ide-ntification

The industry shall take adequut" *"rQQ1$t'control of noise levels from its ou-n

AI tain ambient air quality standard in

I

(vl

{1

respect of noise to'
time. Day time is
rejckoned between 10 I l4 tEm

ltr@ ul surrouDdrng area.

a.m. and l0 p.m. and ght time is

(vti
1)

2)

'6

Other Condiiiongi
The industry.shc

Sr. No. Type 0f \\raste

$I
re aD5

The industry shotla"ilo"ni.o. stack emissions and ambient air qualirl regrrlalll- I tr.
{^!.\*

CONDI?IQNQ{JUNDER HAZARDOUS WASTE (MANAGEMENT, HANDLING &
TRANSBAU$DRY MovEMENT) RULES, 2008:

,eNY, shall handle hazard.ous sastes as specj.fied below.

Quantity UOII Disposal
Thb industry shall not'grlnerate ani Hdzardous waste

Sr. No. Type Of Fuel Quarrtitl UOJII

Sr'. No. Chimney Attached To Heiglrt in lltls.

(ii) Treatment: Nil

I

V
F

E



----I

Whenever due to any aceident or gas leakage or other unforeseen act or even, such
emissions occur or is apprehended to occur in excess of standards laid down, such
information shall be forthwith reported to Collector, Directorate of Industry, Safety
and Healt\ Police Station, Fire Brigade, Directorate of Health services, Department
of Explosives, Board and Local body and the production process should be stopped by
taking aIl necessary safety measures.. The industry shall also monitor the eroission
and ensure that the emission do not cause any harm or nulsance in the surrorrnding.
The industry should not restart the process without permission of the Board and
other statutory organization as require under the law.

Noise Pollution control Measures;-
The Industry shall comply with the provision
and Control) Ruie- 2000, to i:ontiot noise pollut

N

8. lndustry shall comply with following additional cgnditions:

7.

measules for o
ll

controi of pollution from a

inhabitants.
The applicarrt shall bring
coverage/ tree plantation.

solrrces as

nulrimum J3'

to cause ""yi*q "a-unding 
area I

llilg)open land under, green

olid rvash ai.ising in thc factorl pri rises
alJy so^.as- nbtt'o cauio anj nujsance / pol ution

3. IIOII ruthorities lor dispi sal to

rnd thkeVd

,f
th

I'

dumping ground.
The applicanf shall pr
all pollution control fa
the terms and conditi

Solid

The apI

samptes:
Board st
sQIvrc-es

The firn

The

be di
ant shall id

rthei"wx

rtlon
shaJ

rut*ilUi

vid
,fi1
rns

tei'rDrru
In tl]

erate
wrth

ntl

aintaio complianr

regarding poll
The applicartt
temperature c

equipments pr

the applicant shal stop,
conditions ol this cr nsent

I dlsc. rarse

^f fL. n
E a

a[er qr

ent / er

trE

ental samp
'dous waster

le

f r the

Th}*\jrp*licant shall obtain Conseut to Operatr
Contiol Board before actual comrnencement of

'om tr{aharashtra Poll rtion
: Unit/ Activity. :

t beptember ever)' f'eat, tlle
rar ending 31.' trtarch ii the
the Environment {Prote :tioni

I

(Second Amendment) Ru1es, 1992.
As. in"r".rro, book shalt be opened and made available to the Board's offi"u." j -,r,

their visir to thc applicant. ,5;G;\
Tbe appLicant sha}] install a separate electr.ic meter shorviyft:i6;-";;"1;.&,tio, ,f
energl for operatinn of donlestjc and industrjul effluenr rrea'ti"i:,ii;ptani6 l"a a r
polJrrtion control sl-trm. A register sholving r-qpsumprion of cjre,michls.iAed f,r
I reat men t shall be mainrainc, " \ ' -1 'r: ,'J"' j

\\ -/z .'' .:'t'
J!,;s. Lar:.r &Taubn Ltd O"0"".5", Rd), ' Pase 4 of1



I( lcL

Ix Separate drainage system slall .be provided for. collection of trade and sewage
emueiits- Teiminal manholes shall be provided at the'erid of collection system with
aorrge-uoi for measuring the flow. itlo effluent -shall be admitted inihe pipes I
sewers down- stream of the terrriinril

S

No effluent shall find its way other

xrI.

xiii

xiv

than in designed and provided collection System.
Neither storm water nor discharge from other premises shall be allowed to mlr
with the effluents from the factory.
The authority shall not carry out any expansion of the without prior permission
of the Board
The industry shall achieve the National Ambient Air Quality standards prescribed
vide Goveinment of India, Notification dt. 16.11.2009 as amended.

10. Industry to submit BG's of Rs. 2/-. Lakhs
conditioni. The BG shall be valid upto 31.12.2
favor of ^ Officeri Murirbai , within 7 days period

9- Operation of slone crusher plant shail be in day time only. The D)1 time is
reckoned in tetween 6 a.m. and.6 p.m. i.e. from sun rise to sEnset. {{}

against comp[aq6h] 
^. 

r,
:02 I which sh*alhli.B'1-n6mitted ir

ll

11. :The Capital fuvestment of.the industry is Rs.,550./- LacqXs'
t2 Board reierv3,s right of revoke, suspend or ame{hQ;}sent issued.

The consent should not be construed u. ,rry6"$on from obtaining necpssar].
NOC firom.other Govt. agencies ,r -uy d*.ili?dlrt ,ecessary

73

t

* For and on behalf of the
M ahar,: shrralPollution Corrtrol Board

W,tr
(Dr. A. N. Harshvardhan)

Regional Officer,

ro. *SPt
lUs. Larseri?,\oYbro Ltd.
ii;;;;\eaq{hi n",i p i.r 

" "' Pac k a ge-4,
P.olecf$ireliepea n Sea Road,
Neut\}rl"tir.si ioi Pr.k. 1\I umbi i.

\\'"
Rece'ived Consent fee of-

Sr. No. Amount(Rs.) Dr. No. Date Drarvn On
MPCB.I )R-3364 I 21:12.2020 1. Citi BanI

Copl' Submined to:
l. Sub Regional Officer, lr{umbai-I, M.P.C. Board, \4umbai
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Application for Consent/ Authorisation

5ir,
UWe hereby apply for*

1. Consent to Establish/Operate/Renewal of consent under section 25 and 26 of the Water (Prevention & Control of Pollution) Act, 1974 as
amended.

2. Consent to Establish/Operate/Renewal of consent under Section 21 oi the Air (Prevention and Control of Pollution) Act, 1981, as
amended.

3. Authorization/renewal of authorization under Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016 in
connection with my/our/existing/proposed/altered/ additional manufacturing/processing activity from the premises as per the details given
below.

consent lnformation

UAN No:

MPCB-CONSENT-o000 110814

\-Iustry lnformation

Consent To;
Operate

fype of instftution:
Industry

EC Reqd,

No

Application submilled on:
16-03-2021

tl,, o.:
R0-MUM8AU2012001195

lndustry Type:
064 Stone crushers

Submit to:
SRO - l4umbai I

EC Obtained
No

Category:
Orange

EC Rel. No.

No

Scare;

s.s.t

whether construction-buitdup arEa is more than 20,001)
sq. mtr. (Existing Expa nsio n U n it)

General lnformation

\- Name, designation, office address with Telephone/Fax numbers, e-mait of the Applicant Occupier/lndustry/lnstitution / Local Body

Name Address

SANDEEP SINGH LARSEN AND TOUBRO UMTED, BESIDES PRIYADARSHINI
PARK,NAPEAN SEA ROAD,Mumbai City

Designation Taluka
Project Manager Malabar Hill

Arra Dtstticr
Nepean Sea Road Mumbai city

Tetephone Fax

8130891232

Email Pan Number

sandeepsingh@lntecc.com ARLPS4564K

2. (a) Name and location of the industrial univpremises for v{hich the application is made (Give revenue Survey Number/Plot number
name of Taluka and District, also telephone and fax number)

tndustry name
LARSEN & TOUBRO LTO

Location of llnit survey number/Ptot Number

tr



MUMBAT COASTAL ROAD PROIECT PACKAGE-4, PROIECT 5[E,
NEPEAN SEA ROAD, NEAR PRIYADARSHINI PARK, MUMBAI

,ialuka
Malabar Hill

MUMBAI COASTAL ROAD PROJECI PKG 4

District
Mumbai city

(b) Details of the planning permission obtained from the local body/To\ rn and Country Planning authority/Metropolitan Development
authorityi designated Authority.

Planning pcrmission Planning Authotity
NA NA

Name of the local body under whose jurisdiction the unit is located and Name of the licence issuing authority

Name of Locat Body Name of the ticence issutng authority
NA NA

3. Names,addresses with Telephone and Fax Number of Managing Director / Managing Partner and officer responsible lor matters
connected with pollution control and/or Hazardous waste disposal.

Name ot nanaging Direclor Telephone number

SANDEEP SINGH 9958899501

Fax number ofrcer responsibte for day to day business
SHIV SHANKAR VARMA

4. (a.) Are you registered lndustrial unit ? Yes

Registration number Date of registration
4768 Feb 7, 1946

5. Gross capital investment of the unit without depreciation till the date of application (Cost of building, land, plant and machinery). (To

b€ supported by an afidavivundertaking on Rs.20l- stamp paper, annual report or certificate from a Chartered Accountant for proposed
unit(s), give estimated figure)

Gross cap:rt,,, fin Lakh) * vertfi€d t Te',',,s * Consart F.a
550.00 CA Certificate 1 25000.00

6. ll the site is located near sea-shore/river banuother water bodies/Highway, lndicate the crow fly distance and the name of the water
body, if any.

Dlstance Fr?,m DisEnce(Km) * Name

sH/NH 87.80 Mumbai-Pune Highway

River 22.50 Mathi -
Human Habitation 25,10 MIDC

Religious Place 5.00 Maha LaxmiTemple

Historical Place 41.90 Belapur Fort

Creek/Sea 0.15 Creek/sea

6b. Enter Latitude and Longitude details of site

l.tftu.le
18.96407475

Longltude
72.79999894

7. Does the location satisfy the Requirements Under relevant Central/State Govt. Notification such as Coastal Regulation Zone.
Notification on Ecologically Fragil€ Area, lndustrial Location policy, etc. lf so, give details.

Location Apprcveat hdustry Sensittve ArEa ff Ycs, llame Of Araa ,narust,yt ,.*alton witn
Arca RafEr?.nca lo CRZ

NA No No



c- 144
8. lf the site is situated in notified industrial estate,

(a) Whether efruent cotledion, No
treatment and disposat system has
been provided by the authority,
(b) wi the appticant utitize the No
system, if provided,
(c) tf not provided, detaits of proposed NA
arrangement,

Details

s.

(a) Total ptot area (ln squear met€,r)

1400

(b) Euilt up area and ltn squear meter) (c) Area avaitable fot the use of
treated sewagcl trade efiuent for
gardeningliftigation. ltn sguear met€r)
NA

10. Month and year of commissioning ofthe Unit

202r-03-19

\-r Number of wo*ers and office staff

Wo*ers sbrf
5r

HIs, of shift
8

Weekly otr

Sewage generation Whether is STP ptovided?

No

(c) tndicate its location and distance with relerEnce to prant sit€,
Number of person staying Water consumption

\3. List of producs and by-products Manufactured in tonnes/month, Kl/month or numbers/month with their types i.e.Dyes, drugs etc
(Give figures corresponding to maximum installed production capacity

Products Name and Quantity

Existing Consented RemarksPruduca Uo
Name
Stone Crushers MT/Hr

Product
Name

CRUSHED
STON E

0 250

Proposed
Revision
0

Total

250 NA

Products l{ame and Quantity

Prduct Name

NA

UOM

-.NA-
Quantiry
0

14. List of raw materials and process chemicals with annual consumption corresponding to above stated production figures, in
tonnes/month or kumonth or numbers/month.

NameofRawMa'prtd UOM Quantry

250STONE [4TlH r

Hazatdous
Wast€

No

Hazardous Rema*s
chemicals
No na

t2.

(a) Do you have a r€sidentia, No
colony within the premises
in respect of which the
present application is Made
?

(bt tf yes, please st€te population staying
Number ol person staying Water consumption

Remarks



15. Description of process d manufacture for each of the products showing input, output, quality and quantity of soli
gaseous yyastes, if any from each unit process.

NA

andidurqd

Part B : Waste water aspects

16. Water consumption for different uses (m3/day)

Putpose Consumption Efruent
GGneratioD

Domestic Pourpose .., 0

Water gets Polluted
& Pollutants are
Biodegradable

Water gets
Polluted,Pollutants
are not
Biodegradable &
Toxic

lndustrial
Cooling,spraying in
mine pits or boiler
feed

Others

Treatment Remarks

-NA.-

--NA--

--NA--

--NA--

Disposal

-NA-

-NA-

-NA-

.-NA-

Remarks

no water used for
process

0

0

01 USED FOR
SPRINKLING
PURPOSE

USED FOR
SPRINKTING
PURPOSE

17. Source of rNater supply, Name of authority granting permission if applicable and quantity permitted.

source of water suppty
NA

Name of authorry granting permission Qauntry permitted

18. Quantity of 
',vaste 

water (effluent) generated (m3/day)

Domasttc Oolter Btozdogn
00
Prlcess Dllt Ptants/Softenlng
00

tndustriat

Washing

0

0

cooting water blowdovn
0

Tait race digcharv,e from
0

* 19. Water budget calculations accounting for difference between water consumption and emuent generdted

0

20. Present treatment of sewage/canteen effluent (Give sizes/capacities of treatment units)

Ca,.cW of SfP (n1filay)
0

7rEat,,€t t untt Slze (mmt Ret",nt,d,n tlme (hr)
...00

21. Present treatment oftrade effluent (Give sizes/capacities of treatment units) (A schematic diagram of the treatment schlme with
inlevoutlet characteristics of each unit operation/process is to be provided. lnclude details of residue Management system (lII? sludges)

Crpacny ol EfP (m3lday) 
1

0

size (mxm)

0

Retention ttme (hr)
0

Ir€at rent unit
0
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22.

(i) Are sevage and trade efruents mixed together? No

NA

23. Capacity of treated effluent sump, Guard Pond if any

Capacity of trcated efruent sump (m3t .....

Efruent sumplcuard pond detaits No

tl yes, state at which stage-Whether
before, lntermiltently or a?tet
treatment.

No

24. [4ode of disposal of treated effluent With respective quantity, m3/day

(i) into stream/dver {name of NA
rtver)
(iit) intosea NA

(ii) into creevestuary (name
of Creeuestuary)
(iv) into drain/sewer (owner
of sewer)
(vi) Conneded to CErP

NA

NA

NAI On tand for irrig"tion on
\wned land/ase tand. specify

cropped area.
(vii) Quantry of treated
efr ue nt re used/ recycled,
m3/day Provide a tocatlon
map of disposet
a rra nge ment i ndicating the
outler(s ) fo r sa m pling,
Treated efruent reused /
recycled (m3/day)

NA

0

25. (a) Quality of untreated^reated effluents (Specify pH and concentration of SS, BOD,COD and specific pollutants relevant to the
industry. TDS to be reported for disposal on land or into stream/river.

Untreated Efnuent

PH

ss (msflt

)D lmg )

coD (mg/0

TDs (mglt)

Speclf,c poltutant if
any

1

Treated Efnuent

PH

SS (m,/l)

BOD (mg/,)

COo (mg/,)

TDS (ng/t)

Spe<ific po utant if
any

1

NA

NA

NA

NA

NA

Name

NA

NA

NA

NA

NA

Name

Value

Vatue



(b) Enclose a copy of the latest report of analysis from the laboratory approved by State Board/ Committee/Central Bgard/Central
Govemment in the Ministry of Environment expected characteristics of the untreatedtreated effluent

26. Fuel consumption

Fuel TyF
Diesel

Ast content
0

uot
Ltr/Hr

Sulphur content
0.02

F ue t Co ns u m ption TP DlLKD

100

Quantry
1

catorific value
10800

other (specry)

27. (a) Details of stack (process & fuel stacks: D. G- )

la) Sta,cknumbe s) (b) Stack attached to
NA NA

(e) Fuel quantiy (Kglhr.t (O Natf,rial ol constructlon

0

(l) Diameter/Size, in meters

(c) capacry
NA

(g) shape
(roundlrectangutar)

(o) Emissions controt system
provided

U) Gas quantity, Nm3/hr.
0

(k) cas temperature'C (tt Exit gas velocity, m/sec.

(d) Fue, Type
NA

(h) Height, m (above ground
level)

@) ln case of O.G, Set pover
generation capacity in KVA

(m) Control equipment
preceding the stack

(n) Nature ol poltutanB
tikely to present in stack
gases such as Cl2, Nox, Sox
fPN etl.

27. (B) Whether any release of odoriferous compounds such as Mercaptans, Phorate etc. Are coming out from any storag€s or pffiess
house.

NA

28. Do you have adequate facility for collection of samples of emissions in the form of port holes, platform, ladde^etc. As per Central
Board Publication "Emission regulations Part-lll" (December, 1985 )

Poarthole yes Detallg

Ptafiorm yes Debils

Ladder yes Details

29. Quality of treated flue gas emissions and process emissions. Quantity of treated flue gas emissions
and process emissions,

Sr, Stackattachedto Pataneter Concentretlon mgl mS
o

lNA NA

(Spe€ify concentrdtion of criteria pollutants and industry/process-specific pollutants stack-wise. Enclose
a copy of the latest report of analysis from the laboratory approved by State Board/Central Board/
Central Govemment in the Ministry of Environment & Forests. For proposed unit fumish expected
characteristics of the emissions..

NA

flow (Nm3/hr)

00

Part - D: Hazardous Waste asPect

30. lnformation about Hazardous Waste Management as defined in Hazardous Waste (Management & Handling ) Rules, 1989 as

amended in Jan,,2000. Type/Category of Waste as per
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Weste (Annua y) Schedule t
Cat No

33.2

Max

Method of transport
Road

TyPe

33.2 Contaminated cotton rags
or other cleaning materials

Method of colrettion
Manual

nethod of trcatment
Na

aty
15

Method of reception
Manual

Method of disposal
Through approved vendor

UOM

KS/lt4

Method of storage
Barrel

Waste (Annuatly) Schedule lt
31. Details about use of hazardous vyaste

Nameothazatdous Ouarryusedlmonth
Yaste/Spent chemkal
NAO

Party from whom purchased Pafty to whom sold

32.

a. Detalls about technical capabitity and equipments available with the appltcant to handte the Hazardous Wastc

\t Characteristic s of hazardous waste(s) Specify concentration of retevant pottutants. Enclose a copy ol t re ,atest report
of anatysis from the laboratory approved by State Boatdlcentrat Boardl6entral covt, in the mtnisry of Envircnment &
Forests. For proposed units furnish expected characteristics

33.

Copy of format of mantfesvrrecord Keeping practlcect by the appticant.

34.

Detaits of self-monltodng (source and envitonment system)

35.

\re you using any impofted hazardous waste. tf yes, give detaits.

36.

Copy of actuat user Registration/certificate obtained from State Pottution Cont ot Boardllttinistty of Environment &
Forcsts, Govemment of lndia, for use of hazatdous vatte.

Prrsent treaurent of hazardous waste, if any (give type and capacry of t zatment uniF)

38. Quantity of hazardous waste disposal

(i) within lactory
0

(it) Outside the tactory Gpecify tocatlon and enclose copies of agreement,)
0



(til) rhtrougt sare lenclosed docunentary proof and coples ol agrEement.)
0

(iyt outs,d,a stawunlon fenitory, tt yes palllcula,E of (7 & 3 ) aboye.
0

(v) Otbcr (SFGlty)

0

Part - E: Additional information

39.

a. Do ytou haye any prt,,E,sals to upgrade t te pEsent syst€m lor t ?,atment and disposat ol eflluenvomisclons andlor
hazadous tflaste.
NA

b. tf yes, give the detzits vith time- schedute Jor l/',e implementatton and aryroximats- expeld,ittttr- to bo &rcurrrd o, it
NA

Capital and recu ing @ 6. M) expendfture on verious aspect of environment protec'tion such as efruent, emission,
hazardous vasi,e, sotid waste, trce- ptantation, monitoring, data acquisition etc. (give figures separately for items
impleme ntedlto be imptemented ).
NA

41.

To which of the pollution control equipment, separate meters for recording consumptlon of electrlc enetgy are installed ?

NA

42

Which of the potlution cont ol items are connected to D,G. Set (captive power source) to ensure their runnlng ln the
eyent of nonnat power faiture
NA

43. I'lature, quantity and method of disposal ot non- hazardous solid y{aste qenerated separately from the process of manufacture and wa6te treatmenL
{Give details of area/capa€ity available in applicant's land)

TyF Qu.ntity lKt t I,t tmert Dttpsat O,J,€r tub
iIA O -NA- NA NA

44. Hazardous Chemicals - Give details of Chemicals and quantities handled and Stored.

(i) ,s the unit a Naiot Accident Hazard unit as per llfg.Storage tmport Hazatdous Chemicals Rules ?

(ii) ls the unit an isotated storage as defined under the MSTHC Rules ?

(iii) tndicate status of compliance ot Rules 5,7,70,77,12,73 and 78 of the MS HC Rules.

(iv) Has approvat of site been obtained from t{,l,e concemed authority?

(v) Has the unit prepared an off-site Emergency Ptan? ts it updated ?

(vi) Has information on lmports of Chemicals been provided to the concerned authotity?

I

40.
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(vii) Does the unit possess a poticy under the PLt Act?

45. Erief details of tree plantation/green belt development within applicant's premises ( in hectors )

Open Space Avaitabilry
0 Square meter

Plantation Done On

0 Square meter(o 7o)

Number of Trees Planted
0

46.

lnformation of schemes for wasf€ Minimi2ation, resource recovery and recyctlng - tmplamented and to be tmptemenl€d,
separatety,
NA

41

(a) ,he applicant shatl indicate vhethet tndustry comes undet Public Heafing, il so, the retevant documenf,s such as EtA,
ENP, Risk Analysis etc. shall be submilted, if so,ly',e retevant documents ercrosed srrall be indicated accordingly.
0

\t Any othet ad.rrt:ronat information tt|E,t the apptkants .tasires to giye
NA

(c) Whether Environmental Statement submllted ? lf submitted, give date of submlsslon,
NA

48.

,/We lurther dectare that the information fumished above is correct t! t re best of mylou knowledge,

49.

llwe hereby submlt thet ln case of any change from what is stated in thig application in respect of raw materials,
products, process of manulacture and
treatment andlor disposal of efruent, emission, hazardous wastes etc. ln quality and quantity; a fresh apptication for
ConsenuAuthorization shatl be made and
untit the grant of fresh ConsenuAuthorization no change shall be made,

tlwe undertake to furnish any othe/ information within one month of iE being called by the Board

Yours laithfulty
Stgnaturc ; SANDEEP SINGH
,I,ame .' SAf,DEEP s,i,GH
Designatiod I PROTECT MANAGER

Additional lnformation

Air Pollution

Sr No. Air Pottution Source
1 STONE CRUSHING

Porrutants
PM10, PM2.5

APCS Provlded
yJater sprinkling

Separate EN Provided

Measures Ptoposed

Air Sampting Facility Details

Other Emlssion Sources

Foul smetl Coming out

No

na

na

NA

No

Remark
water sprlnkling



O.G. Set Details

Description
NA

Hazardous Waste Generation

Capacity(KvA)

UOM

Kg/14

CHWrSDF Name

Cess Paid
No

Remarks

Quantry
15

NA0

NA

DetairsHazardous Waste
33.2 Contaminated
cotton rags or other
cleaning materials

Treatment Disposal

Legat Action Detaits

through approved vendor ...

Remarks

tf Yes, UpTo

Jan 11900 12:00:00:

Remarks

CHWTSDF Details

Member of CHWfSDF

Cess Details

cess Applkabte
No

Legal Actions

Legal Lqal R*ord Of Company
Action
Teken
No

I
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An nexu re 3:

Envi ron ment Ma nagement

PIa n

Salient Features of Site
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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
lnternational Contractors like L&T, HCC-HDC (JV) etc. with experienced
I nternational joint venture partners.

These contractors are having ISO 1400'l (Environmental Management System) and
OHSAS 18001 (Occupational Health and Safety Assessment Series) certifications
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. ln 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 Noise Monitoring Results. These results will establish Air
Pollution 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 is 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:
a) Noise Barriers will be provided at all Critical 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.

b) All Construction vehicles are provided 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
neral Road users. Please refer p in appen(ix.

rd)
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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 certificate photo is shown in
attached appendix.

f) All rotating parts of construction machineries will be provided with
canopies and grills to control rotating parts noise during construction
phase.

4) All Environmental 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 Resuhs.

5) 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.

6) All Environmental Monitoring is carried by third party Environmental
Monitoring Agency approved by MoEF&CC and NABL. Details of agencies
are attached in appendix.

7) Contractors have provided Bio Toilets on sites. Photos for the same are
attached in appendix.

8) All Trucks are covered with Tarpaulin Sheets to avoid fall of soil/material on
public Roads. Road cleaning will be done regularly to control dust on public
roads.

9) Compliances with evidence photos are attached in below
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Mumbai Coastal Road Project Package -1

Compliance Status of Environmental lssues

RemarksDescription Sample PhotographS. No.

MANAGEMENT SYSTEM
CERTIFICATE

I I

1r!r i ld.! LlnE

l,.r.ar t TorDE umlt d

g
E

I L&T is ISO 1400'l
(Environmental Management
System) and ISO 45001 (EHS
Management) certified. M/s.
DNV.GL is a third party
certification agency and validity
of certificate is until;
. ISO 45001:2018 - 25 March

2022.
r ISO 14001:20'18 - 25 March

2022.

Environment Monitoring
is being canied out at
site;
1. Ambient Air quality is
being monitored at five
locations on site, based
on the activity.
2. Noise level is being
monitored at five
locations on site based
on the activity.

2 Preconstruction Air & Noise
Monitoring is going on in sites to
establish Base Line Air and
Noise Monitoring Results.
These results will establish Air
Pollution 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

Atr
Page 4 of 14
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works will be compared with
Preconstruction results and
Standards mentioned legally by
MOEF and CPCB.

I

For controlling Dust:
1 . On-site Water Sprinkling is

being carried out on regular
basis. The frequency is
defined as three times a day.

2. L:oad carrying vehicles are
covered to control the
spread of dust particles while
transportation.

3. Wheel wash facility is
provided.

4. Sedimentation tank (two
chambered) will be provided
to maximum recycling and
Reuse of Water.

5. Green net is placed along
the boundary to anest dust.

i

4 For Controlling Noise, following precautions are being taken on sites

Noise Barriers at all Critical
Locations like Near Schools
and Hospitals etc. will be
provided.

T

auc,

1 Noise Barrier is erected
along the Breach Candy
Hospital.

(J

a
9
+
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K
+

RP. ?
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2. All Construclion vehicles are
provided with Noise Mufflers,
Good Silencers on sites.

As per IRC SP 55 type
lV (Board)-

3. All Construction sites
barricaded by 2m X 2.5 m
barricading boards at site in
order to demarcate site from
General Public and Road
users.

4. DG is provided with acoustic
enclosures. Noise reduced
up to 75 dB at 1m distance.

Presently no machines ate
placed with rotating part open,
however, in future, it will be
protected against entangled
hazad.

5. All rotating parts of
construction machineries will
be provided with canopies
and grills to control rotating
parts noise.

I T

T

The Environmental Monitoring
Data is displayed on sites at
conspicuous places like site &
offices. This Environmental
Monitoring date will contain, Air
and Noise Monitoring Results.

M/s. Netel (lndia)
Limited is MoEF & CC
and NABL accredited
lab. The copy of
MoEF&CC is displayed.

b All Environmental Monitoring is
carried by third party
Environmental Monitoring
Agency approved by MoEF & CC
and NABL.

a

RP.

o
*

l o w
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,1

Bio-Toilets are provided at site.

.t
)

+
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Mumbai Coastal Road Project Package -2

Compliance Status of Environmental lssues

S. No. I Description

HCC is ISO 14001
(Environmental Management
System) and OHSAS 1800'l
certified. M/s. DNV.GL is a
third party certification agency
and validig of certificate is
until:
r ISO 14001:2015 - 19

March 2020.
o BS OSHAS 18001:2007 -

19 March 2020.

2 Preconstruction Air & Noise
I Monitoring is going on in sites
I to establish Base Line Air and
i Noise Monitoring Results.
I These results will establish Air
I Pollrtion Levels and Noise
I Levels on Coastal Road
I Project alignment before start

lof Actual Major Construction

I Actrvities. Actual Air and Noise

I Monitoring results during major
Construction works will be
compared with Preconstruction 

iresults and Standards 
I

mentioned lesally by MOEF 
Iand CPCB.

Sample Photograph Remarks

1

I Environment
Monitoring is
being canied out
at site;
1. Ambient Air
quality is being
monitored at 5
locations on site,
based on the
activity.
2. Noise level is
being monitored
at 5 locations on
site based on the
activity.

,t--;)

,rraw
cEFa_rtFtc-AtE

XGE

'-t
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3

4.

For controlling Dust:
6. On-site Water Sprinkling is

being carried out on
regular basis. The
frequency is defined as
two times a day.

7. Load carrying vehicles are
covered to control the
spread of dust particles
while transportation.

8. Vvheel wash facility will be
provided.

9. Sedimentation tank (two
chambered) will be
provided maximum
recycling and Reuse of
Water.

For Controlling
following precautions
being taken on sites:

Noise,
are

5 Noise Baniers at all Critical
Locations like Near Scfiools
and Hospitals etc. will be
provided.

6 All Construction vehicles are

] provided with Noise Mufflers,
Good Silencers on sites

7 All Construction sites
banicaded by 2m X 2.5 m
banicading boards at site in
order to demarcate site ftom
General Public and Road
users.

- +
Vehicles are
provided with
mufflers and
silencers and the
same is given in
reference

IRC SP 55 type lV
(Board).

4\\,

f

6.l
[lI

W

\\

Page 9 of 14

I

I

I

I I

I

/t \,M
J

t1

I
I

N



I

- t8f

8 DG is provided with acoustic
enclosures noise reduced upto
75 dB at 1m distance

DG set Provided
in acoustic
enclosure and the
same is given in
reference

All rotating parts of
construction machineries will
be provided with canopies and
grills to control rotating parts
noise.

Presently no machines are placed with rotating
part open, however, in future, it will be protected
against entangled hazard

z
o

,frI Page 10 of 14
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I

I

I

I

I

I

I

12 | All Environmental Monitoring is I

lcarried by third party 
I

i Environmental Monitoring I

rAgency approved by MoEF & |

' CC and NABL. 
Itt

I M/s Sky Lab
I Analytical
I Laboratory has be
laccredited by

| ruRau uoercc
and the same is

I glven in reference

I

I

I

I

I

I

l

v

Preventive Maintenance
schedule for all construction
Machinery at site are
maintained.
Copy of PUC certificate is

provided herewith.

PUC certificate for
the machineries
operating in the
sile

9

tl I The Environmental Monitoring 
I

I Data is displayed on sites at 
Ii conspicuous places like site & | Noted, will be followed.

ioffices. This Environmental I

Monitoring date will contain, 
IAir and Noise Monitoring I

, Results. - 
|

Toilets are provided at site.'t3 We have installed
Bio Toilets

ffi'
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Mumbai Coastal Road Project Package-4

Compliance Status of Environmental lssues

Remarkss.
No.

Description

1 L&T is ISO 14001
(Environmental
Management System) and
ISO 45001 (Safety
Standard) certified. M/s.
DNV.GL is a third party
certification agency and
validity of certificate is until;
o ISO 45001:2018 - 25

March 2022.
. ISO 14001:2018 - 25

March 2022.

=Y=_rElwrEEFITlFICA-TE

il:--:=.'-ji-],1:--.r':'-.- -. r -,r,

It4i

I
Environment
Monitoring is being
carried out at site;
1. Ambient Air
quality is being
monitored at two
locations on site,
based on the
activity.
2. Noise level is
being monitored at
two locations on site
based on the
activity.

Preconstruction Air & Noise
Monitoring is going on in
sites to establish Base Line
Air and Noise Monitoring
Results.
These results will establish
Air Pollution 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.

EI

For controlling Dust:
1. On-site Water

Sprinkling is being
carried out on regular
bas uency rs

a day.

J

+lao

W
Page 1'l of 14
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2. Road cleaning is being
carried out on regular
basis.

3. Load carrying vehicles
are covered to control
the spread of dust
particles while
transportation.

4. Wheel wash facility will
be provided.

5. Sedimentation tank
(two chambered) will be
provided maximum
recycling and Reuse of
Water.

6. Noise banier along the
residential apartments
also restrict the dust to
mix in the outer
environment.

7. Provision of enclosed
shed for temporary
construction facilities

4 For Controlling Noise, following precautions are being taken on sites

1 . Noise Barriers at all
Critical Locations like
Near Schools and
Hospitals etc. will be
provided.

zA\

Noise barrier
erection work iE in
progress.

2. Provision-,.,1@-H$$

9
Iah):o
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e_w1

height noise banier
shed for temporary
construction facilities.

4. All Construction
vehicles are provided
with Noise Mufffers,
Good Silencers on
sites.

IRC SP 55 type lV
(Board).

5. All Construction sites
barricaded by 2m X 2.5
m barricading boards at
site in order to
demarcate site from
General Public and
Road users.

6. DG is provided with
acoustic enclosures
noise reduced up to 75
dBatl m distance

': - r..:'-:.1r.- lF:

7. Preventive
Maintenance schedule
for all construction
Machinery/vehicle at
site are maintained.
Copy of PUC certificate
is provided herewith.

All rotating, parts oft

--\ (-

lr

t
I

I t

3. Use of enclosed noise
barrier container during
concrete pouring (High
noise producing
activity)

J
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construction
machineries will be
provided \ rith Glnopies
and grills to control
rotating parts noise.

6 The Environmental
Monitoring Data is
displayed on sites at
conspicuous places like site
& offices. This
Environmental Monrtoring
date will contain, Air and
Noise Monitoring Results.

7 All Environmental
Monitoring is carried by
third party Environmental
Monitoring Agency
approved by MoEF & CC
and NABL.

Srrr=E=r
<r- la e (g,o ?,

-.*. -r-qr€f.€ oa --3Ealo

Mis Horizon Service
engaged for the
environmental
monitoring work.
Company having
MoEF & CC and
NABL accredited
lab facility.

I

ouB

lJ(r)
E I

flft'

; \
^/

r

II
I

Bio Toilets are provided at
site.
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Mumbai Coashl Road Project. Package -1

Ambient Ail Quality Monitoring

Amarson Garden (AG)- Pttl 2.5

Dale Value Value

m.102020 279 60 03.10.20m

m.10.2020 33.1 60 71.6

20.10 2020 60 20.10.2020 71 8 1m

23.10.2020 24 60

30.10.2020 34.3 60 782

04.11 2020 tb bU 04.11.20m 71.8

10.112m0 lJb 60 10.11.2020 71.5

12.11.2020 60 18.2

18.11 2020 NA 18.11.2020 M
2011.2020 369 838

24.11.2020 369 60 24.1120n 85.7

27jl2020 111 60 74.3

0212.2020 1t.0 60 02.12.20n 85.1 1m

u.fi.20,;0 60 694 1m

08 12.2020 Jt.l 60 74.8 100

11j22020 36.9 60 11.12.20n 843

19.122020 356 60 19.12.2m0 83.1

n12.2020 29.1 60 694 100

29j22020 ,o( 67.'l 1m

0201.2021 256 60

05.01 2021 282 60 72

08 01.2021 299 60 08.01.2021 71.4

Date
t{earlhhahlshmi

bmple Tata Garden
Limit Date ilear llahalakshmi temple

12.01.2021 286 703

15.012m1 26 683

19.01.2021 295 295 60 699

n.u2021 326 317 60 n.u.2021 76.2 81.3 1m

27.01.2021 29.1 Jl.b 60 27.01.2U1 79.1 71.9 100

343 291 60 834 809 100

u2.022021 241 60 708

6.02.2021 36.5 60 05 02 2021 AE 808 1m

N022021 321 30.4 60 09.02.2021 75 869 1m

16022021 28.6 60 71.3

19022021 30.4 334 60 19 02.2021 u I0.l 1m

23022021 31.7 343 60 2302.2021 ttJ 79.7 100

26.02.2021 29.1 304 60 69.1

0203.2021 304 286 60 02 03 2021 742 700 100

31.7 76.9 100

09 03 2021 256 31.3 60 bt.t

12032021 to_l 74.7

16 03.2021 $e 326 60 78.8

19.m.2021 h.s Z erRh.. 60 03.2021 68.7

0t
@
o

c

rt

l
I

(
o

Gtl( k

srd

33.1

60

60

30.1 60

26.9 60

29.01.2021

05 03 2021 34.3 60

33.4 60

Amarson Garden (AG)- Pill 10

bl.J

64.2

08.12.2020

1m

100

m.6

84912012021

15.01.2021

19 01.2021

68.2 1m

05.032mr 83.9

I sru I oae Isu
Irm
Irmtmrorom

I z: ro zozo

I mrozozo Irm
Irm
I roo
J-

Irmtrlrrmo l
1m

l zo.rr zozo Tlm
Itm

l n:r2rrn Irm

I u.tz.zon

los.rzzom

I 22iz2on
I zs tzzozo

I oz or zozr

I osot.zoa

lm
1m

Irm
Irmm;t;

I als lrm
I ms lrm
I U7 llm

12012021

I rs.or zozr l

I zsot zozt

I oz.ozzozt

u.2

u,7 t roorrorl 809 1m

I zaozzozt I el.s I rm

l- 748 -T-lm
I nt I rm

I zas lrm
I n8 lrm

I os.ol.zmr

I molzmr l

I potzozt 
I

I ro.mzur 
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Mumbai Coashl Road Project Package.l

Ambient Air Qualig Monitoring

HaiiAli(llA)-PM l0

Value std0ate Value srd Date

60 03102m0 II-J 10003.10 2020 24.8

6.10.2m0 26.6 50 06.10 2020 76.6 100

65 1002010 2020 266 60 20.102Q0

60 23.10.2920 695 10023.10.2020 m9

30102m0 29.5 50 30.102m0 69.8 100

10004.11.2020 29.5 60 M.11.2920 79.6

bU 10.112m0 85.510.11.2020 386

bU 18.11.2m0 86832.1

20.11.2020 ?10 60 201r'.2120 m5
i0024.11.2020 28.2 24.11.2U20 67

271r'.2r20 u7 10027.11.2m:0 37.3 60

60 02.12.2020 85.742.12.2V20 34.3

u 12.2U20 33.9 5! ufi.2420 89

10008.12.2020 326 60 08122m0 79

11.12.2420 69.5 10011.12.2020 25.2

15j2.2m:0 346 50 15.12.2V20 86.3

19.12.2m:0 ,0r 60 19.12.2520 70.6

29.12.2n0 343 60 29.12.2t20 76.3

74.3 10002.01.2021 31.3 60 02.u2n1

24.7 60 05.01.2021 70.805.01.2021

08.012m1 JI, 50 08.012m1 85

Weigh Bridge Limit Date Slum Area VUeigh Bridge LimitDate Slum Area

12.01.2021 36 lYi 12.U.2121 835 83 1m

72.6 10015.01.2021 30.4 ,AO 60 15U 2trl1 70.4

10t 60 19.01.2m1 87.7 10019 01 2021 295

D.U2A1 30.4 34.3 60 nM2Al 84.1 80.1 1m

27.A12021 24.3 30.8 60 27.41.2U1 67 81.2 100

29 012021 tb 286 50 29.01.2921 o/t 68.1 1C0

828 100a022021 269 35.6 60 Q.4.2421 m9
05 022021 286 10( bU 05022021 71.2 87.7 100

09 022021 295 33 50 NA2A.1 682 n1 100

16.02.2021 29.9 25.6 60 $.l22n1 79.2 676 100

10019.022021 269 th 60 fi.4..2@1 71.1 72

23.02.212.1 326 269 60 23.022c21 tb.t 753 '100

2602.2V21 31 5 30.8 60 26.t22V1 72.2 766 100

02.$2n1 26 299 60 02.$.2121 74.1 u7 100

05032m1 23.9 60 05m2m1 85.4 682 100

09m2021 31.3 308 60 09 03 2021 11.7 11.5 100

12.03.2021 33.4 28.2 60 12.03.2921 76.4 76.3 100

10016 03 2m1 26.9 308 5i 16.03.2m1 70.4 80.9

74.1 1m19 012021 A- 308 60 1903.2n1 766

)
I

c

o

&

l'lajiAli (tlA)- Ptl 2.5

100

18.112m0 1m

1m

Irm
Itm

l,*
l1m

1m

1m
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Mumbai Goastal Road Project- Package -1

Ambient Air Quality Monitoring
Baroda Palace (BP) Baroda Palace (BP)

Date PM.1O std. Date std.
12.03.2021 81.6 100 12.03.2021 60
16.03.2021 79.5 100 JJ 60

19.03.2021 81 2 100 19.03.2021 34.3 60

Mumbai Coashl Road Prolect Package .1

Ambient Noise Quality Monibring

AnaEon Gader. Leq{)ay Analson Gaden-Leq{ight

Date Value Limit 0ate Value

06.102m0 67.4 75 6.10 2020 65.1 70

20.10.2020 69.3 75 20.10.20n 63.8

21.10.2920 708 27 10.2VN 65.5 70

wt 2020 Et I 75 04.1t.2020 0Jt

10.112020 72.2 15 10.11.2020 61.8

18.11 2020 70.4 18.11.20m 666 70

24112U0 72.5 75 21r20n 61 70

a2Q2n0 71.1 75 42ft2020 656

0812 2120 75 0812.2020 608 70

15.122924 71.1 15 67.6 70

n.p.2920 72.9 a..fi.Nn 626 70

689 i5 685 70

05.01 202r 688 75 05.fl 2m1 670 70

Dab Near Mahalelshmi 0ate Tata Garden Near Mahahkshmi

75 12.01.2921 6E.612012Q1 70

75 1501.2021 i01501.2921 693

75 19.012021 672 7019.01 2U1 695

75 nu.2v1 66i i0n. .2921 i0.5

27.$2021 666 75 27 01.2021 617 70

29.412W1 679 75 2501.2021 otl 70

w..n.2921 686 i5 92.u.2v21 62.1 70

05.n.2021 701 6.W2021 659 70

09m2u1 75 N.422021 0ot

75 $.422021 608 70$v2.2421 631

19.02.2021 62.1 7019t/-.2021 6E1

691 x.42.2n1 blv 7023022n1

26.422W1 657 75 n.022021 602 70

0243.2W w03.2u1 60 70

05.03 2021 728 75 6 m2U21 637 70

09.m.2021 703 75 09 m.2021 70

i5 701203.2921 65.7 1203.2021 629

16m2m1 ,:::,#{\ 75 685 70

19.m 2m1 65.2 70

$*

PM-2.5
36.9

16.O3.2021

Linit

70

15fi24X

29.12.2@0 nfi.2tfr

10

EI /ZFlE.'ta\

r-lzs
lzolzolzs

I Tau Gaden

I 678

I

T-
I

I

I

r----t
I75
lzs

I l6il7L
llfls

t 1!!1?qL
| 19m2o2i



Mumbai Coastal Road Project- Package -1

Ambient Noise Quality Monitoring
HajiAli LeqOay HajiAli. Leq-Night

Date Value Limit Date Value L imit
06.10.2020 60.7 75 06.10.2020 583 7A

20.10.2020 75 20.10.2020 ffi2 70

27.10 2020 72.1 75 27.10.2020 67.4 ?0

u.11.2020 73.3 15 u.11.2020 658 70

10.112020 72 ?5 10.11.2020 659 70

18.11.2020 685 18.11.2020 66.3 70

24.112020 658 75 24.11.2020 70

02.12.2020 708 75 02.12.2020 64.2 70

0812 2020 725 75 08.12.2020 67.8 70

15.12.2020 72.5 75 15.12.2020 67.9 70

22.122020 71.7 75 22.12 2020 66.2 70

29.12 2020 706 75 29 12 2020 653 70

05.01.2021 71.7 75 05.01.2021 67 70

Date Slum Weiqh bridqe Date Slum Weiqh bridqe
12.01.2021 70.6 75 12.01.2021 66.1 70

15.012021 671 75 15.01.2021 63.4 70

19 01.2021 688 75 19.O1.2021 67 70

22.01 2021 71 6 22.01.2021 67.4 70

27.01.2021 71.8 75 27.01.2021 66.4 70

29 01.2021 67.2 75 29.01.2021 65.S 70

02.02.2021 675 75 0202 2021 61.9 70

05.02 2021 62.9 75 05 02 2021 60 1 70

N 02.2021 697 75 09.02.2021 65.4 70

16.02.2021 70.9 75 16.02.2021 63 70

19.02.2021 71.4 75 19.02.2021 67.8 70

23.02 2021 71.9 75 23.02.2021 68.6 70
.02.2021 70.2 75 26.02 2021 65.6 70

02.03.2021 70.1 75 02.03.2021 608 70

05.03 2021 649 75 05 03 2021 61.5 70
09.03 2021 675 75 09.03.2021 66.9 70

12.03.2021 688 75 12.03.2021 M 70
16.03.2021 693 75 16.03 2021 685 70
19.03.2021 709 75 19 03 2021 69.4 70

N

&

Baroda Palace

Date Day Limit
12.O3.2021 67.8

19.O3.2021 71 .1 75

Date Night Limit

12.O3.2021 63.5 70

19.O3.2021 663--_ 70

t

lt

o
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.9)
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D

:o

T

t\



c- t4f

Mumbai Coastal Road Project Package -ll

Amblsnt Air Quality Monatorlng

Date
Parameters
(24 Hrs) &

Unit
Result

Parameters
(24 Hrs) &

Unit
Result

Loc€tion: Gate No.1

1 2249-2020

PM 2-5
pdm3

14.9

PM 10
p9/m3

33.'l 100

2 2549-2002 19.2 60 4'l .3 100
I 2849-2020 23.6 60 48.2 100

05-10-2020 23.6 60

5 0910-2020 27.1 60 57.2 100

6 12-10-2020 u.7 60 70.5 100

7 16-10-2020 31.1 60 100

I 60 50.7 100

9 60 54.1 100

10 26-10-2020 24.6 bU 6t.5 100

'11 38.5 60 75.1 100

12 09-1 1-2020 40.4 60 77.7 100

13 17-1'.|-2C20 42.7 60 86.5 100

14 20-11-2020 39.6 60 71.8 100

15 23-11-2020 46.4 60 89.8 100

27-11-2020 43.8 60 84.6 100

't7 30-11-2020 41.8 60 u.4 100

M-12-2020 50.4 60 93.7 100

19 07-12-2020 49.3 60 92.6 '100

11-12-2020 48.6 60 90.2 100

2',1 14-12-2020 52.3 60 94.4 100

22 M2-2020 30.5 60 72.3 100

23 23.12.2020 44.5 89.4 100

24 28.12.2020 40.6 60 84.5 100

,E 1.01.202',1 44.6 92.5 100

41.8 60 87.6 100

27 8.O1 2021 48.3 60 93.5 100

11.01.202',1 41.5 60 87.8 100

29 15.01.202'1 40.6 OU 100

30 '18.0'1.2021 48.4 60 93.6 100

22.01.2021 38.1 60 87.5 100

\

r LolJ'I

W

S.No NAAOS
Limit

NAAQS
Limit

60

4 48. 1

60,8

19.10-2020

23-10-2020 28.8

02-11-2020

16

18

20

60

60

26 4.O1.2021

28

31

too

78-3

I zz.a

7.

I

I



illumbal Coastal Road Project Package -ll

Ambient Air Quality Monitoring

Parameters'
(24 Hrs) &

unit
NMQS Limi|Result

Location: Gate No:4

54.7 1001 22-09-2020 25.8 60

2549-2002 22.1 60 47.6 100

40.4 10018.6 60

05-10-2020 60 52.4 '1004

10009-10-2020 28.5 60

tr 12-10-2020 30.8 60 63.1 100

16-10-2020 26.27 60

19- 10-2020 31.5 60 62.4

I 23-10-2020 60 69.3

10 26-10-2020 29.4 60 63.4 100

1',| 02-1',t-2020 28.6 60 58.3 100

12 21.1 60 100

13 17-11-2020 27.7 ou 100

14 20-11-2020 30.4 60 58.3 '100

'15 34.6 60 72.8 100

16 27-11-2020 v2 60 735
17 37.2 60 82.8 100

6042.8 87.1 '100

19 07-12-2020 43.6 60 86.4

20 11-12-2020 53.3 60 94.8 100

14-12-202021 34.3 74.6 100

22 1e-12-2020 42.2 60 79.4

23 23.12.2020 46.6 60 90.4 100

24 2A.12.2020 25.4 60 52.7 100

1.01.2021 28.6 60 63.5 100

1.O1.2021 32.6 OU 71.2 100

27 I01.2021 40.7 83.6 100

28 11.01.2021 33.4 60 68.s 100

15.01.202129 31.4 60 74.6 100

30 18 01 2021 40.3 OU 82.5 '100

3.' 22.01.202',1

PM 2.5
pdm3

46.5 60

PM 10

lr/m3

86.4 100

100

100

100

I

s'\\

Parametels
(24 HrS) &

Unit

NAAOS
Limit

Result* Oate

28-09-2020

59.3

54.5 100

0$1 1-2020

64.8

2U11-2020

1@

30.t 1-2020

u-12-2t2018

100

I sa.a

60

60

lot
I ere l

ffi



c- t1+

Location Month Parameters PM 2.5 PM 1O

.ln Gate 0'l , Betchlng
Plant r B 2l

February

pdm3 27.3 58.7

pdm3 40.5

pg/m3 91.5

pg/m3 42.7 90.5

aln Gate 02- Crushlng
Unit /Admin Offlcerstora

pg/m3 52.8 97.5

pg/m3 u.4
pg/m3 53.6 97.7

pg/m3 24.5 50.7

tlaln Gate 03 - Piling Work

pg/m3 30.7 62.5

udm3 46.7 92.4

pg/m3 24.5 52.6

pg/m3 35.5 76.5

Main Gate 04 -Promenads

p9/m3 34.6 68.2

pg/m3 38.4 80.5

!/m3 34.7 715
pg/m3 43.5 89.7

lraln Gat6 o.5 c.rden
AI.a pg/m3 26.6 58.5

Localion Period
Parameters

/unit
PM 10 PM2-5

Iuain Gate 0l

March

lrg,lm3 45.5

pdm3 68.8 32.7

pdm3 u.5 40.7

u9/m3 93.7 47.5

pg/m3 u.7 41.5

pg/m3 92.7 45.5

pg/m3 86.7

p/m3 85.4 41.2

Main Gate 02

pdm3 64.8

pdm3 75.8

p/m3 406

pg/m3 9'l.'l 44.7

pdm3 87.4 42.6

pg/m3 92.7 46.5

pdm3 95.7 50.5

pg/m3 93.5 50.4

Main Gate 03

pg/m3 38.5

ug/m3 89.6 43.5

pg/m3 72.5 35.4

W

18.4

46.5

42.5

42.5

34.6

85.3

79.7

ffi ffiw



bco 324udm3

!dm3 58.4 27.6

pg/m3 64.4 32.3

ush3 72.5 35.7

pg/m3 55.4 33.3

frdm3 60.7 28.6

pdm3 84.5 42.7

pg/m3 72.7 32.5

Ug/m3 u.7
pg/m3 546 26.5

!g/m3 62.5 29.4

!9h3 69.7 34.8

tlain Gate (N

pg/m3 64.6 27.4

pg/m3 87.7 42.6

pdm3 78.4 38.6

pdm3 82.3 39.4

pg/m3 738 34.6

pgm3 64.5 30.5

pYm3 59.4 27.7

pdm3 72.6 35.s

Main Gate 05

ps/m3 71.5 32.1

*

0o
\

4 ,//

(

D'
o

@
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ilumbal Goa3t l Rord Proiect Prckago -ll

Ambient Alr Quality Monitoring

GATE No.1 - Leq-Day
S. No

Date Value Standard Value Standard

1 2249-2020 60.4 75 57.4 70
,, 25-09-2020 72.6 75 69.8 70

J 28-09-2020 72.9 7067

4 0+10-2020 68.6 75 60.4 70

09-1G2020 5'1.9 75 47.3 70

6 75 52.9 70

7 1S1G2020 75

I 19-1G2020 68.7 75 65.6 70

I 23-10-2020 75 70

26-10-2020 65.5 75 53.4 70

'll 02-1't-2020 68.9 75 62.5 70

'12 7't.9 75 69.5
l'l 17-11-2020 73.7 7075 62.5

7514 23-11-2020 74.'l 66.4 70

15 30-'t't-2020 64.3 59.7 70

16 75 61.9 70

7017 11-12-2020 73.7 75

67.9 7018

19 18-12-2020 61.9 75 54.1

7020 23.12_2020 72.6 75

75 7021 28.12.2020 72.8

1.O1.2021 73.4 68.6 7022

73 69.2 7023

52.6 7024 8.01.2021 67.4 75

75 63.8 7025 11.01.2021 67 .2

71.7 75 65.226 15.O1.2021

7014.01.202',1 70 75 63.627

75 58.3 7022.01.2021 66.9

I
I

Locatlon Period L"q DaY L"q Night

Main Gate 01

February

69.4

68.9

65.6

625 52.4

Main Gate 02

73.6 68.4

70.6 56.7

70.6 *.7
72.8 68.3

L\
,IAI

\
!.!

\ #

12-1G2420 66.3

10

09-11-2020 70

07-12-2020 70.6

65

14-12-2020 71 .8

68.9

75

4.01.2021

70

l;

53.3

79.8

70.3

@



Main Gale 03

68.9 62.8

oo. J 60.6

72.2 66.7

Main Gate 04

67.4 60.'l

69.1 62.9

67.4 53.2

70.9 54.9

60.6 57.3

Main Gate 5 69.2 65.4

Location/Time Period Leq Day Leq Niqht

Main Gate 01

March

73.6 66.8

63.1

7'l 65.6

73.4 a7.1

73.4 67.',|

73.5 67.4

69.9 61.5

64.5 54.8

Main Gate 02

72 664
71 67.1

73.7 69.4

66. '' 60.8

66.1 60.8

7 4.7 65.5

72.8 65.3

71.1 66.5

Main Gale 03

70.2 64.9

70.6 64.5

74.7 61.5

71.9 59.3

59.3

72.1

70.9 63.8

73.2 69.6

Main Gate 04

73.4 63.5

67.2 60.3

66.8 s98
64.6 57.7

64.6 57.7

67 64.9

67.3 58

66.3 55.6

i

$'

71.9

I 7?,4 -

68.9

@
/o'.
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64.1 58.6

64.3 60.5

70.2 67

72.4 65.8

72.4 65.8

68.4 56

68.9 64.2

66.4 57

oo

+p

+

Main Gate 5 I

^

@ S-

,z w
r, \
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Mumbai Coarl.l R.od Proiect Pa.Lage -4

Ambl€nt Ai. Quallty Monltorin!

Sr.N

o

Paramete13
(24 Hrs) &

Unit
Re5ult

NAAQS

LImit

Pararn€ters
(24 H.s) &

Unit
Date

NAAQS

Umh

Location: Priyadarshini Park tocation: Priyadarshini Park
1

PM 2.5

fdm3

02.10.20 28.U 60

PM 10

t dm3

02.10.20 58.47 '100

2 07.10.20 20.64 60 07.10.20 42.89 100
J 09.10.20 16.44 60 09.10.20 35.81 100
4 14.10.20 25.91 60 14.10.20 53.61 100

16.10.20 28.33 60 16.10.20 59.78 100
6 20.10.20 22.12 60 20.10.20 45.67 100

7 22.10.20 27.ffi 60 22.10.20 51.69 100
8 27.10.20 31.08 60 27.10.20 100
o 29.'tO.20 28.51 60 29.1020 57.U 100

o2.11.20 28.73 60 02.1'1.20 60.18 100
'11 u.11.20 24.'t9 60 u.11.20 52.13 100

12 09.11.20 36.49 60 09.11.20 73.'15 100

13 10.11.20 32.01 60 10.1',t.20 u.28 '100

14 19.'t 1.20 30.13 60 19.11.20 62.58 100

15 21.11.20 34.32 60 21.11.20 69.76 100

16 25.11.20 35.46 60 73.25 100

17 27.'.|1.20 32.O1 60 27.11.20 67.43 100

18 02.12.20 42.1 60 02.'t2.20 79.65 100

19 M.12.20 36.5 60 u.12.20 72.O1 100

20 09.'t2.20 36.49 60 09.12.20 70.85 100

21 11j2.20 38.19 60 1',t.12.20 75.32 100

22 't6.'12.20 40.'t2 60 16.12.20 79.85 100

23 14.12.20 37.49 60 18.1220 72.31 100

24 22.12.20 45.99 60 u.'t2.20 85.10 100

24.12.20 12.11 60 24.12.20 79.37 100

28.12.20 .82 60 28.12.20 75.U 100

27 30.12.20 33.41 60 &.12.20 68.73 100

05.01.21 33.17 60 06.01.21 69.78 100

08.01.21 35.2 60 08.01.21 73.18 100

14.01.21 41.25 14.O1.21 79.86 100

16.01.21 34.61 60 16.01.21 70.u 100

20.01.2',1 36.49 60 20.01.21 72.5 100

12.13 21.01 21 88.67
27.O1.21 46.39 60 88.57 100

29.01.21 u.52 29.01.21 100

01.02.21 40.E9 01.02.2'l
03.02.21 30 18 100

10.02.21 31.66 10.c2.21
12.02.21 42.51 60 12.O2.21 80.96 100

45.91 60 17.C2.21 78.69 100

41 19.O2.21 49 66 60 19.02.21 75.94 100

42 38.64 60 24.02.2',1 70.36 100

43 26.O2.21 48.96 60 m.02.21 86.45 '100

03.03.21 12.51 50 03.03.21 79.86

05.03,21 45.28 60 05.03.21 96.38 100

10.03.21 35.62 10.03.21 72.8 100

12.03.21 46 49 12.03.21 100

17.03.21 40.27 60 17.O3.2',1 79.68 100

41.25 19.03.21 80.43 100

50 24.0321 45.17 60 24.03.21 86.69 '100

51 26.03.21 47.85 60 26.03 2',1 90.11 100

52 31.03.21 46.85 50 31.03.21 9s.3 100

fr

l*" Result

t10

I 2stno

126

fnld
l30
131td
133
lv
l3s
t36
l3z
lea

60

121frT FT
27.01.21

I60
l60
t60
loo

72.41
78.64
62.79
€2.4

100

03.02.21
100

tE 17.02.21

l@.a
l44 I

l4sl
l46 l

147 I

tE
60
60 92.31

148
149 '19.03.21



Mumbei Coastal Raod Proiect Package4

Amblent Air Quality Monitoring

Sr.No
Paaameter

s (24 Hrs)
Oate Result

t{AAQS

Limit
Pardmete

rs (Zl
0ate Result NAAOS Limit

Location Girgaon Chowpatty Locatlon : Girgaon Chowpatty

PM 2.5

lElm3

02.10.20 30.29 60

PM 10
pg/m3

02.10.20 58.47 100

07.10.20 '19.61 60 07.10.20 40.78 100

22 65 60 09.'10.20 45.72 100

14.10.20 22.39 60 14.10_20 49.76 100

16.10.20 20.42 60 16.'t0.20 42.69
6 20 10.20 29.65 60 20.10.20 59.81 100
7 26.69 60 22.10.20 54.98

27.10.20 24.3 60 27.1020 51.08
29.'10.20 y.12 60 29.10.20 68.39 100

10 27.2 02.11.20 59.46
'll 04.11.20 18.79 60 04.11.20 43.21 100
12 09.11 20 63 25 100

13 10.11.20 27.9',1 60 53.14
'14 19.',11.20 56.34 100

21.11.20 21.11.20 67.v '100

16 25.',t1.20 32.1 60 100

30.49 50 27.11.20 62 3t
18 60 02.12.20 7'.|.13

M1220 67.49
09.12.20 30.12 09.12.20 63.25
1't 12.20 27.32 60 1'.t.12.20 57.46
16.12.20 60 16.12.20 68.75
18j220 60 60.36 100
D 12.20 60 75.',| '100

24.12 20 60 70.3 100
60 28.1?.20 35.1 100

27 30.12.20 30.12.20 36.39
06.01.21 60 6.01.21
08.0'l.21 65.3 08.0't 21 29.U
11.O'1.21 65.34 60 14.01.2'l

31 16.01.21 61.39 60
32 69.76 60 20.01.21 35.12 100

60 21.O1.21 42.13 100
34 27.O1.21 32.15 60 27.O1.21 64.39
35 29 01.21 52.36 50 29 01.21
36 01.02.21 41.02.21 74.18
37 43.27 03 02.21 u.1

'to.o2.21
12.O2.21 40.u 60 12.C2.21 79.11 100
17 42.21 37 58 60 17.02.21 73.85
19.O2.21 45.O7 60 19.O2.21 88.5
24.02.21 24.O2.21 66.49 100
26.O2.21 41.',t5 60 26.02.21 83.26
03.03.21 28.71 60 03.03.21 60.39 100
05.03.21 45.27 05 03 21 91.38 100

46 60 10.03.21 7 5.64
47 12.O3.21 42.61 60 12.O3.2'l 82.73
48 17.03.2'l 30.19 60 't7.03.21
49 19.03.21 4.32 60 89.63
50 24.03.21 58.91 60 24.O3.21

26.03.21 95.66 60 26 03.21
31.03.21 75.36 60 31.03.21

o

C tr

1}
oUB,to

i

.<G

t ir
l2lt3
f4
15-

09.10,20

100

I 2210.20 1m1
100 |l8

Ts--l
a2.'t1.20 leo 100

I-E64 T 60 I oerr2o I
I 1011 20
flrrl20-

T- 1oo-'_
I 27.41 I 60
I 34.15 I 60

25.11-20 | 66.s4
27 .1'1.20 I roo
02.i2.20 | 38.91 I 1oo

f 1ooT-t;-
ln
121
122

124
l2b

t o4r 220-T_ur-f 60

T 3s,42 I

I 2a4
Ti826--_

llml
llml
I 100 I

| 36.r8

I r8.12.20
I 22'12 20

I ,4ino
I 28j220 I 64.42

t 7i i2-T 60 f ioo

-nl2s
59.86 l--lrs--l-16'-loo T ioo

30 1m
18.01.21 | 30.18 I 100

I 20.01.2',1

f 21-oi-21 79.68

T $'.41
llm
tlm
I 1oo
I 1oo

t 36ss T60
IGoI c!DZ-

12.17 | 60 ml3eI
l40
l4i
142
143 I

111 I

-4-l

I 1oo

I 100
f-60

| 1oo l

l60I 1o.os.21 I s.42 lr@
T 1oo

I E!-rs Tj1!o
t 1eo3 21 I 1oo- 35r2--f- 1oo

47 91 I 1oo
38.6s I r00

N
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Mumbai Coastal Raod Project Package {

Ambient Noise Quality onitoring

Priyadarshini Park Project Area

S. No
l{ear Temporary Construction Facility - Leq

Day Night
Date Value Standard Date Value Standard

I 02.10 20 70.0 75 02.10 20 53.'r 9 70

2 09.10 20 m.2 09.10.20 53 43 7A

3 16.10.20 72.1 75 70

4 22 10 m 74.O s6 38 70

4 29.10.m 70.s4 75 N 10m 62.26 70

5 04.11.20 15 u 11.20 70

6 10.11.20 69_1 ,0.11.20 57.58 70

7 19.1't.20 10.n 19_11.n 82.78 70

8 25.11.20 25_11.20 60.m 70

I 69.22 75 m.12.20 57.47 70

10 10.12.20 70.83 75 10.12.20 60.4 70

16.12.20 58.73 75 59.82 70

14 ?2.12.20 70.56 58.13 70

16 ?8.12.20 73.28 28.12.20 62.87 70

17 06 01.21 73.82 75 0a 01 2'r 65.31 70

18 14.O1.21 69.33 11.01.21 70

19 m.o1.21 67.U 20.o1.21 57 35

20 27.O1.21 65.69 75 59.58 70

21 01.02.21 61.07 u.7s 70

10.o221 66.64 75 10.02.21 65.62 70

76.15 17.02.21 76.2 70

24 21.O2 21 65 82 70

25 66.3€ 75 03.03 21 59 E6 70

26 75 10.03.21 652
17.8.21 67.65 75 17 03.2',1 644 7A

28 21.03.21 67.68 7S 24.43.21 64.76 70

29 31 03.21 66.65 3r.03 21 65.43 70

Behind New OfficeflYeigh Bridge - Leq
Day t{isht

DatG Value Standard Date Value Standard
I 04.,1.20 75 u.11.20 44.67 70

10.11.20 10.1 1 20 41.61 70

3 1911 20 45.19 75 19.1120 ,ll 36

4 71.49 75 10.02 21 64.38 70

4 5E.22 75 17.02.21 67.39

5 21.02.21 66.55 24.02 21 65.5

6 03.03.21 75.4 75 03.03 21 70.86 70

7 10.03.21 75_9 75 'to 03 2'l 71.O2 70

I 17.03.21 61.91 75 17 _O3 21 59.1S 70

24.03.21 53.33 21.O3.21 61.4 70

3'r 03 21 61.9S 31 03.2'l 62.0 70

1

I
t

t0

(r5

$ OU

ffi

r6.10.m 56.19

22.10.20

75

59.19

4212m

75 64 06

75

27.01.21

01.02.21

21.02.21

03.03.21

7068.17

S. l{o

47.43

45.29

r0.02.21

7017.02.21

75 70

I or or.zr

t 1oo3l

6.Zg
75

lzo

17.@.21

lz

16.12.20

22.12.20

,\$



Mumbai Coastal Raod Project Package 4

Ambient Noise Quality Monitorlng
Girgaon Chowpatty

S. No
Near illafatlal Sweeming Pool -

Leq-Day
Near Mafatlal Sweeming Pool -

Leq-Nlght
Date Value Standard Date Value Standard

1 02.11.20 72.44 02.11.20 63.75 70

2 09.11.20 ?4.62 65.75 70

3 21.11.20 7s.68 70

4 12.02 21 67.25 75 12.02.21 51 95 70

4 19.02.21 67.95 75 19.O2.21 64.64 70

26 02 21 65.58 75 6.02.21 62.03 70

6 05.03.21 15.O2 05.03.21 68.51

7 12.03 21 71.1 12.O3.21 63.94

I 19.03.21 67.51 75 19.03 21

I 26 03.21 26.03.21 10

S. No
Near Bal BhavanrPolice Chowki

Leq-Day
Near Bal Bhavan/Police

Chowki- - Leg-Night

Valus standard Date Value Standerd
1 07.10.20 70.99 75 07 10 20 59.23 70

2 11 10.20 72.54 '1410.20

3 22.10.20 75.O5 75 22.10.?0 70

4 27.10.20 72.04 27.10 20

o2.11.20 73.32 75 q211.m 70

5 09.11.20 73.77 75 09.11 20 61 93

6 21.11 20 73.89 75 21.11.m 67.06 70

7 27 .1 1.20 67.45 75 27.11.20 57 23

8 M.1220 12.4 u.12.20 70

9 1112.20 70_u 75 1-1.12.20 56.49 70

10 18.12 20 75 18.12.20 61.17 70

21.12.20 71.8 ?5 24.12.20 64.41 70

14 fi.12.20 73.08 9.1220 65.5

16 08.01.2't 74.73 08 01 21 56.a7

17 16.01.21 70.65 '15 01 21 55.13 70

18 ?2.01 21 70.63 22.01.21 60.83 70

19 29.01.2'l 70.51 75 29.0121 57.E5 70

20 03.o2.21 69 54 03 02 21 70

21 64 84 10.02.21 6't 95 70

z2 19.02 21 79 48 19.02.21 70.7

26.02 21 75.?9 26.02.21 ?o75
24 05 03.21 05.03.21 63 19 70

12 03.21 75 68 75 12.O3.21 70 08 70

19.O3 21 75 09 75 19.03.21 7'l '18 70

27 26 03 21 76.24 75 2A 03.21 70.7 70

RBuo

ft

a))

o

5

70

75 70

64.m 70

65.88 75 65 89

Date

75 70

61.5

62 08

70

70

u.79

69.61

12

10.o2.21

70

75 70

25

26

58.3

57.21

69.53

09.11.20

21.11.20

Date

I or.m

Im
Izo
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AN N EXU RE-5

CRZ conditions compliance status

(October 2O2O to March 20211



.' ,99

MUNICIPAT 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 sea

tink in Mumbai by Municipal Corporation of Greater Mumbai,,

A. Specific Conditions:

Sr. No. Condition Compliance

All the terms and conditions stipulated
by the MCZMA in their letter No.CRZ
2016/CR 1fiC 4, dated 04th 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.

Details of compliances submitted to
the Ministry on regular basis

!t 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 work is being executed as per the
provisions of CRZ Notification 2011 &
the clearance granted

t The 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.

The project proponent shall ensure that
during construction phase no adverse
impact on tidal behaviour is attracted. lt
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.

Noted, during construction human
access/interventions in the CRZ area
beyond the reclaimed land is being
controlled. National lnstitute of
Oceanography (NlO) Dona Paula, Goa is

engaged to assess the actual impact (in

comparison with the projected impacts
as stated in EIA) on shore morphology
of ad.iacent areas during and after the
construction of the coastal road. Copy

of the lnterim report 3 by NIO is

submitted herewith.

I



Sr. No. Condition Compliance

Break up of 90 ha of land to be

reclaimed shall be submitted with sx
months ol receipt of the clearance to
the regional office of the Ministry and

to concerned agencies in the State

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 - 14.49 Ha.

3) Road Carriageway - 14.88 Ha.

4) Median - 4.83 Ha.

5) Promenade - 11.66 Ha.

6) Open / Green - 70 Ha.

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 occupants etc.
Violation of this will amount to
revocation of clearance. A clearly
drafted prevention plan with necessary
budget allocations shall be submitted to
the concerned authority, including the
regional office of the Ministry within j0
days of receipt of the clearance.

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

v The green spaces as proposed should be
done 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 ollocotion of Rs 10 crores sholl
be eormorked for the some. A blue print
of the same including timeline shall be

developed within sx rnonths 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 butterfly
garden will be examined for feasibility.
Marine and Coastal Biodiversity Display
will be done through reputed
lnstitution. Any other activity will be
carried out as per MCGM's Policy,
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.

v t 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. ln 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
communities does not arises since
project does not entail damages

/destruction to the existing fish drying
beds. CMFRI is engaged for studying
the impact on livelihood 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.

At present navigational span of existing
Bandra Worli Sea link is 29m. However,

adequate navigational spans of 60m

are proposed in Coastal Road for
smooth maneuvering of fishermen
boats.



ComplianceconditionSr. No.

Marine biodiversity conservation plan

for the region has been PrePared bY

CSIR-National lnstitute of
Oceanography, Versova , Mumbai and

copy of the final report by Nlo has

been submitted in Previous
compliances.

Monitoring activity of Marine

Biodiversity is in progress by NlO.

The project proponent shall develop a

marine biodiversity conservation plan

for the region from an institute which

has expertise in the field of marine

biodiversity of the region. The plan will
be submitted to the Ministry within one
year and implementation shall be

monitored by the Ministry.

tx

National lnstitute of Oceanography
(NlO) Dona Paula, Goa is engaged to
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 lnterim
report 3 by NIO is submitted herewith.

x The project proponent shall periodically

carry out studies through the National
lnstitute of Oceanography (NlO) 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

and shall report its findings and
mitigating steps taken every six months
to the MCZMA, the State Pollution
Control Board and the regional office of
the Minist

xi The project proponent shall ensure that
noise barriers all along the coastal road
on areas facing residential areas are
erected and maintained.

Noise barriers all along the coastal road
on areas facing residential areas are
proposed to be provided as per IRC

guidelines. During construction phase

also noise barriers are provided
wherever required.

xlt The project proponent shall deposit 2%

of the total cost of the project for
conservation of coastal and marine
biodiversity, to the Mangrove
Foundation of Maharashtra. lnterest
from the fund must be used exclusively
to improve coastal and marine
biodiversity of Mumbai and Thane
region and as such be clearly earmarked
in annual budget of the Foundation. The
funds to be transferred on or before
commencement of the construction
work and a report in this regard to be
forwarded to regional office of Ministry.

The total Cost of project was
Rs.5303.00Cr at the time of CRZ

clearance. Accordingly 2yo cost ot
project Rs106.06cr was demanded by
Mangrove Cell vide letter dated
LO.6.2OL7. Now the construction cost
of project has increased to Rs. 8429.,114

crs + 4o/o physical contingency =
Rs.8766.61crs from Rs5303.00 Crs.

MCGM has deposited Rs.175.33 Crs in
November 2020 to the Mangrove
Foundation of Maharashtra.

I



r 'r\3

Sr. No. Condition Compliance

x t ln case tree cutting is unavoidable,
three times the number of trees cut
shall be planted along the ROW and its
survival ensured.

The permission is obtained for tree
cutting (140 nos) and transplantation
(460 nos)

The 36 trees has been cut in MCRP-1 at
Haji Ali 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).

xrv Adequate public access to the natural
waterfront areas shall be provided and
maintained free of cost by the project
proponent without affecting road
traffic.

Public access to the natural waterfront
area is proposed to be provided at
convenient locations.

The proposed coastal road will be
permanently toll free.

Noted

xvt The muck produced during tunnel
digging should be tested for suitability
for reclamation purpose prior to its use.

A certificate in this regard from
competent authority shall be submitted
to the concerned authority in the State
including the regional office of Ministry.

The tunnel muck quality tested in
approved third party laboratory.
Report attached as annexure -6 & is

suitable for reclamation & is being used

accordingly.

xv Solid and Liquid Waste Disposal plan

will be as per Site Environmental Plan.

xviii A dedicated BRTS lane as stated by the
project proponent must be maintained
and wilI 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.

Dedicated BRTS lane is proposed to be

developed which will be utilized during
medical as well as other emergencies
including disasters.

I

I

There shall be no disposal of solid or
liquid wastes on the coastal area. Solid

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 visit the project site periodically
during the construction phase to
supervise and suggest additional
measures if desire.



ComplianceConditionSr. No.

The international standards for
measuring riding quality of road are

"Roughness lndices". The care is taken

in RFP documents as Per IRC and high

lnternational standards to measure

riding quality and construction is

supervised as per the best standard
procedures.

xtx The project proponent shall ensue that
the quality 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 quality of work is found/ reported

compromised.

B. General Conditions:

Sr. 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.

The contractors have adhered.

Full support shall be extended to the
officers of this Ministry/Regional office
at Nagpur by the project proponent
during inspection of the project for
monitoring purposes by furnishing full
details and action plan including action
taken reports in respect of mitigation
measures and other environmental
protection activities.

Representative of MoEF&CC Regional

Office, Nagpur, Mr. Suresh Kumar

Adapa visited site on 13th -14th Jan.

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.

t A six-Monthly monitoring report shall
need to be submitted by the pro.lect

proponents to the Regional Office of
this Ministry at Nagpur regarding the
implementation of the stipulated
conditions.

Environmental Monitoring 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 modify the existing ones,
if necessary in the interest of
environment and the same shall be

complied with.

Noted.

I

I

I
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The Ministry reseryes the right to
revoke this clearance if any of the
conditions stipulated are not complied
with to the satisfaction of the Minist ry

Noted.

ln the event of a change in project
profile or change in the implementation
agency, a fresh reference shall be made
to the Ministry.

Noted.

v The project proponents shall inform the
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.

Being complied.

viii A copy of the clearance letter shall be
marked to concerned Panchayat/ local
NGO, if any, from whom any
suggestion/ representation has been
made received while processing the
proposal.

Complied and reported in earlier
correspondence.

ix A copy of the CRZ Clearance letter shall
also be displayed on the website of the
concerned State Pollution Control
Board. The Clearance letter shall also be

displayed at the Regional Office, District
lndustries centre and Collector's
Office/Tehsildars Office for 30 days.

Complied and reported in earlier
correspondence.

Other Conditions:

Sr. No. Condition Compliance
7 The above stipulations would be enforced

among others under the provisions of Water
(Prevention and Control of Pollution) Ad 1974,
the Air (Prevention and Control of Pollution)
Act 1981, the Environment (Protection) Act,
1986, the Public Liability (lnsurance) Act, 1991
and EIA Notification 1994, including the
amendments and rules made thereafter.

Noted.

8 All other statutory clearances such as the
approvals for storage of diesel from Chief
Controller of Explosives, Fire Department, Civil

Aviation Department, and

clearances under the Forest Conservation Act,

1980 and Wildlife (Protection) Act,
L972 etc. shall be obtained, as applicable by
project proponents from the respective
competent authorities.

The clearance under Wild life
(Protection) Act, L972, has been
sought. Copy of the same

alongwith the closure report of
translocation of Corals by the
expert of NlO, from HajiAli to
Navy Nagar & Worli is attached
herewith. The first monitoring
report of same is also attached
herewith.



9 The project proponent shall advertise in at least

two local Newspapers widely circulated in the
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,

Forest & Climate Change at

http://www.envfor.nic.in. 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.

Complied and reported in earlier
correspondence.

10. This Clearance is subject to final order of the
Hon'ble Supreme Court of lndia in the matter
of Goa Foundation Vs. Union of lndia in Writ
Petition (Civil) No.460 of 2004 as may be

applicable to this project.

Noted.

11. Any appeal against this clearance shall lie with
the National Green Tribunal, if preferred,
within a period of 30 days as prescribed under
Section 16 of the National Green Tribunal Act,
2010.

Noted

t2. Status of compliance to the various stipulated
environmental cond itions and environmental
safeguards will be uploaded by the project
proponent on its website.

Noted

13 A copy of the clearance letter shall be sent by
the proponent to concerned Panchayat, Zilla
Parishad/Municipal Corporation, Urban Local

Body and the Local NGO, if any, from whom
suggestions/representations, if any, were
received while processing the proposal. The
clearance letter shall also be put on the
website of the company by the proponent.

Complied.

14. The proponent shall upload the status of
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.

Noted, will be complied.

I

I

I
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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 SPCB.

Report Submitted as follows
o Ch.E/1000 (v) /coastal Road

Project date 08.06.2017
o Ch.E/7237 /Coastal Road project

date 03.10.2017

. Ch.E/f357 /coasta I Road Project

date 25.10.2018

. Ch.E/1901/Coastal Road Project

date 28.05.2019
c Ch,El32z2/Coastal Road Project

date 29.06.2019

o Ch.E/9246/Coastal Road Project

date 4.02.2020

o Ch.EhO9Z/Coasta I Road Project

date 17.08.2020

o Ch.El32SO/Coastal Road Project

date 22.0t.202L

16 The environmental statement for each financial
year 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.

Noted, being complied.

*$5:-rr,<
Chief Engineer (Cf,astaYhoadt r \ -

MCGM

$b4Pri/
-*xrr,



c_ zt+
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MCZMA Conditions Compliance Status

(October 2O2O to March 2O2Il



Compliance Status against MCZMA Conditions as per Minutes of 114th meeting of Maharashtra
Coastal Zone Management Authority held on 2nd and 3.d Novemb er, 2016
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Sr. No Conditions Present Status
1 MCGM to ensure that proposed

construction of coastal road is as per
provisions of CRZ notification, 2011
(amended time to time)

All the construction work will be carried out
as per the CRZ notification, 2019.

2 MCGM to ensure that all construction
equipment are fully fitted with mufflers
and exhaust silencers to contain the
noise levels. Machinery used during
construction should be properly
maintained to minimize the air and
noise emissions

The Environment Management Plan is in
place. Noise control measures mentioned in
the plan is in place as follows.

1. Well maintained construction
equipments and vehicles used for the
construction activities. Vehicle with
valid PUC certificate is allowed to
work at project area.

2. Equipment & Vehicle inspection done
periodically.

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 prone
areas.

6. Ambient air and noise monitoring
carried out periodically.

3 MCGM as proposed, to set aside an

amount of about 2% of the project cost
towards mitigation measures;
restoration & conservation of
mangroves/birds/fl ora/fauna and
mudflats restoration.

The fund for conservation of coastal and
marine biodiversity of Rs. 175.33 Crores
(includes amended project cost) has been
deposited to the Mangrove Foundation of
Maharashtra.

4 MCGM to ensure that no fishing activity
is hampered during construction and
operation phase of the project

Noted

5 MCGM to submit the impact of clearing
of mangroves if any on surrounding low
lying areas from flood. However post
construction such areas should be
restored with mangroves plantation if
affected.

No mangrove in the project region

No mangrove in the project region {

\H\\

6 MCGM to obtain prior high court
permission for clearing of mangrove, if
any.

Noted, will be complied pH7 MCGM to undertake green belt
development as suggested in the EMP

8 For idelines in respect of
roads, bus bays,

Noted and will be complied.
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inter-sections, pedestrians crossing etc.
shall be strictly adhered to.

9 Dust suppression measure during
construction and operation phase

Co
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Following dust suppression measure are

taken during construction phase,

1. Load carrying vehicles are covered to
control the spread of dust particles

while transportation.

Speed limit of vehicles are restricted
to 10 KM/Hr at construction site.

3. Regular water sprinkling

4. Regular road cleaning.

5. Provision of wheel washing arrangement
to clean vehicles wheel before leaving

site to control mud on public road near
the project site.
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6. Provision of complete shed for
temporary construction activities.

10 MCGM to implement Green Belt
Development plan

Noted

11 MCGM to implement all suggestions

/recommendation given in the ElA,

EMP, DMP studies for the project.

Noted

L2 All other required permissions should
be obtained before the commencement
of the project

Noted. Will be obtained as applicable from
competent authority.
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TUNNEL MUCK QUALITY

REPORT
(ocToBER 2O2OTO MARCH 2021)
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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 (Soutflf. Based on your
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(Dr. Sabyasachi Sautya)

Forwa action

Dr. C- Mohandass

(Scientist-in4harge)
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1. Background

MCGM has proposed a Coastal Road from Worli end bf Sardra Worli Sealink to Princess

flyover as a part of larger Coastal Road from Versova to Princess Flyover. The project work

started after getting CRZ clearance n 2Ol7 . However, the marine biodiversity management

plau was to be prepared for the project activity areas. Accordingly, MCGM engaged CSIR-

MO, an expert organisation on the subject. A rapid marine biodiversity suwey was conducted

in the project area and its surrounding, covering the 
1ea 

up to 10 lon radius. The study

concluded with coral mapping survey including the nurhber and locations of coral colonies

polentially affected by the reclamation part of the project, the data also includes species, size,

and feasibility of coral colony translocation. This coral ranslocation plan is to report the

fin.lings from the coral mapping survey and proposed translocation works. Building

Environmcnt (India) Private Lturitcd (BEIPL) is engaged as a consultant by MC(iM 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 ofbiodiversity for the area closer to the

MCRP- South). In this contex! BEIPL approached CSIR-MO (WO NO. BEIPUE-

Conqetestudiev2020l0z) la conduct the study as mentioned above.

As per the scope of the project CSIR-NIO (WO NO. BElPL/E-ConcreteStudies/2020l02) has

prepared a plan for the translocation of corats and submitted to MCGM tkough BEIPL for the

execution of this plan. MCGM has applied for the permission of aforementioned work to Office

of Principal Chief Conservator of Fores! Maharashra State (letter No. Ch.E/1559 dt.

24/09/2020, application in prescribed format Form No-I, dt. Ogll}/2020). Based on this

application the permission was given from PCCF (HOFF), Maharashtra State 'Permit to Hunt

for Special Purpose' to translocate the coral (Scleractininns) species Aom Worli and Haji Ali

[Ref No. Desk-22(8/![L/Research/CR-29(20-21)/1605/20-21 dt.29/10/20201 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 colonies within the area of the reclamation and in its vicinity.

I lPage
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Identification of potential recipient sites on the nearby coastline to facilitate a translocation

progEunme, and to formulate action plan at recommended translocation site, the tra$location

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 22nd June 2020 (rqort submitted to BEIPL dt. 22.06.2020'), the corals which

were found in the donor and recipient sites shown in the Map 1. Total three species of

Scleractinia coral, i.e., Oulangia sp., Rhizangiidae (unidentified species) and

Pseudosiderastrea tayami (Figwe 1).

Date of tranElocation: The coral translocation is being carried out during 12 17 Novernbe.r

2020 as the tide was most appropriate for the translocation activity.

Moniloring date: 13-15, December, 2020; I I -13 January, 2021;9-11 February,2021
t

t

)

)

)

)

)

)

)
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2. Methodology

2.1. Coraltranslocation

f

(t

]l

* apJt-r .t:
t

Donor Site Reci6iient Site

Schematic diagram shows the overall procedure engaged for the present study

Stage 1

Saselineand
frmmencement of
corals investigation
alongthe projed
rctivity area

Selestion ofsuitsbl€
Corslspeciestor
Translocation

quantifyingthe
individual numberof

each speciesto be
t ranslocatedStage 4 Monitoringofcor8lEt

recipient sites

3lPage

Coral translocation has been established as an appropriate restorafion technique particularly

where coral habitat overlaps with the development footphnt, and there are no altemativc sites

as far as the project is concemed. In the proposed project are4 there are few locations recorded

with coral colonies which were aanslocated to the previopsly decided arp6 6fts1o(amining the

feasibility. Recipient site selection was made based sev#l parameters viz; proximity of site to
l

the donor site, adequate presence of the area devoid of boral cover and favourable substrate

conducive for attachment ofcorals and environmental parameters. Tide ranged between 0 m to

0.2 m depth during low tide time at Worli area (zubject to tidal variations tbroughout the year)

while the depth at Haji Ali site for Ps eudosiderastrea tayLmi colonies varied between O.2-0.4

m (at tide pools during low tide). The overall procedure of the work is shown in the schemetic

diagram below.

Stage 2

ldentification of
Recipient5ite

ldentification of
Donorsite

Stage 3

Translocation Process
Detachment ofcorals
along with its habitat

substratum -fransport -
Reattachmem-Tagging
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2.2.

2.2-1.

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 grinder

with diamond cutter blade, chisel and hammer without any disturbing the coral colony @igure

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 similr tide

level of the low tidal zone. Proper care has been taken to ensure that no particle of csnent

settled or touched the coral polyps. The distaoce about 130 m of recipient site was kept fiom

the project activity area.

2.2.2. Type 2 at Haji Ali site

Live corals were removed with the settled rockysubstratum from the pmject activity site. The

attached colonies are grown as single or more on rocks/boulde$ which were tagged by acrylic

rectangle sheets with an embossed number and fixed them by using super glue adhesive for

documentation and further monitoring (Figure 3). All removed corals were transported b the

recipient site at aa intstidal region of Navy Nagar, Colabq Mumbai through a tempo with

proper caring and monitoring. The corals were ensured to remain entirely submergcd during

their short journey to the selected recipient sites. It 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

the recipient site. Reattachment or securing the substratum is a crucial process, wherein

boulders with colonies were secured by cementing. The rocks/boulders represented with mral

colonies were tagged and acquired GPS data for documenting and monitoring puposes.

2.3. Computationmethods

Each rock/substratum which contains coral colonies were photographed along with the tag and

scale. The attached colonies fie grown as single or more in numben on a rock/substratum,

which was considered for computation (Figure a). The live coral colonies were considered for

compulation only. The computation mothod for aroa ooverago was performed by using the
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software ImageJ. There were also bleached colonies pr*ent within the same substratunl but

not included them in the colony area computation. f

2.4.

2.5.

2.6.

2.6.1.

Coral monitoring

Chemistry

Biodiversity within adjacent area

Benthicfauna

2.6.2. Biomassestimation

For estimation of meiofaunal biomass, less abundant faunal groups were entirely picked out

onto slides, wherever the abundance of the faunal group ii 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

5lPage

ln both the intertidal areas of recipient sites, three numbdrs ofcore or similar area coverage of

algae mixed with rocky sediments have been scratched to collect meiofaunal samples from the

roclqr outcrops and surrounding areas. Three replicates were collected per station and

fiansferred to plastic sediment containers. After whic\ relaxation, steining and fixation were

carried out usng ?Yo of Magrresium Chloride (Mgclr), l7o Rose bengal stain ard 5o/o

Formaldehyde respectively. The samples werc homogenized and stored for further analysis.

For macrofauna quadrants (total area coverage 0.25 m2) have been placed to collect the samples

at the intertidal region of the study area. The sedimenUalgae/scrapped materials fiom 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. Decamtation and extraction of meiofauna

were done by gently stirring the sample and decanting upper aliquo! at least 4-5 t''nes. The

investigation of suctorian ciliates attached with meiofauna aud macrofauna samples were

carried out under stereo (SMZ745 Nikon, S8APO I*ica). 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) a:od upright brighffield compound microscope (Nikon

Ei attached Digital sight 1000 Camera and objective used lOx - l00x).
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et al. (2005). Biomass of 10 groups (viz., Nematoda, Ostracoda, Kinorhyncha,

Oligochaeta, mites, Nauplii, Tardigrad4 Turbellaria) were computed. The total

macrofauna was estimated as a number of animals in 1m2 areas and biomass on wet

basis. The biomass was estimated by using microbalance and denoted gram per sq.
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Environmental parameter did not show much variations between the donor (Worli and Haji

Ali) and recipient sites (Worli and Navy Nagar) (Table I ). The wave action was higher at Worli

area thaa Haji Ali, which is due to molphological diffelences in tle intertidal region in both

the region. The tide pool of Haji Ali is located al upper'mid to high tidal zone with a depth

range of about 0.2 to 0.4 m during low tide condition. .Th" tid" pool was found to be high

suspended solids (SS), dissolved oxygen @O) and Phenbl $able 1). The recipient site Navy

Nagar tidal pools were recorded comparatively less SS than Haji Ali. Further other parameters

showed about sfunilar pattern between donor and recipient sites.

3.1.2.

3.1.2.1.

The temperature varied markly between the months (Figure 7). The higesst temperature (29.5

oC) were recorded at Worli in the month of Novembq 2O20. Whereas, the lowest temperature

(26.0 "C) were recorded at TP-l and TP-2 in the month of Decemb er 2020. The month of
November 2020 was found with high temperature compared to other months at each site.

3.1.2.2. pH

The pH was found to be lowest in the monttr of Novernber 2020 with respect to other months

Gigure 7). The February was found with highest pH (8.6) at worli and TPI sites. While the

highest pH (8.2) atP-2 was reported in the months of December 2020 ard lanvry 2021 .

3.1.2.3. Salanity

The salinity ranged from 33.2-35.4 ppt during the study period. The salinity was reported

lowest (33.2 ppt) at TPI during the month ofNovernber 2020 (Figure 7). The highest salinity

was observed in TP-2 in the month of February 2021 followed by Novemver 2020 at same site.

3.1.2.4. Turbidity

TlPage

3. Execution of work i

3.I. Environmentalconditions

3.1.1. Translocation event: Donor vs recipi)lt sites (November 2020)

l|[onthly variation (recipient sites)

Temperature
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The tnrbidity was ranged from 3.4-17 .5 during the strdy period (Figure 7). The the highest

turbidity was recored at Worli in the month of Decernber 2020 followed by T?-2 in February

2021 . However, the lowest turbidity was recorded in the same month at TP-2 site.

3.1.2.5. Suspended solids (SS)

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-l in the month of December 2020 and lanuary 2027

respectively @igure 7). The lowest was observed mafuIy in the month of November 2020

except TP-2, where SS did not varied much compared to Worli and TPI and ranged between

12.3-53.9 mglL.

3.1.2.6. Dissolved Oxygen @O)

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 mgll. 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 @OD)

The biochemical oxygen demand was ranged from 0.64.0 mgll- during the study period

(Figpre 7). Overall, the lowest BOD were observed at Wolri and TP-l comparing all the sites

and months. The lowest was reported at Worli during December 2020 followed by TP-2 in

November 2020. The highest was reported at TP-2 in the month of Decembe 2020 and January

2021.

3.I.2.8. Nitrite (NOz)

The nitrite was found lowest at Worli in the month of lanuary 2021 and February 2021, and

TP- I in February 2021 (Figure 8). The highest was recored at wolri in the month of November

2020.
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The nitrate was range from 3.1-17.4 pmoUl during thd study period @igure 8). The nirate

showed similer trend at Worli and TP- 1, where January 2p2l and February 2021 were reported

low concentration of nitrate. Whereas, The nitrate has inqeased in the month of February 2021

atTP-2.

3,1,2.10. Ammonia(NIL+)

The ammonia was ranged from l. 14.0 pmol/L during the study period @gure 8). The January

2021 andFebruary 2021 were found with highest concentration of ammonia at all the sites.

The lowest was observed at TP-l duming December 202O and highest was reporded at Worli

in the month of Jan wry 2021. l

3.1.2.11. Phosphate@0nl)

The phosphate was varied greafly during the strlidy period and ranged between I .4-4.1 pmoVl

@igure 8). The high values were reported from the Worli during November 2020 and

December 2020. Whereas, lowest values were reported at TP- l and TP-2 during February 2021

and Janurary 2021 respectively.

3.1.2.12. Polyaromatic Hyndrocarbon (PHc)

I he PHc was ranged from 09-2.4 pg/L during the study period (Figure S). The lowest valucs

were reported from te Worli site and highest volues wcrc reportcd fiou Navy nagar sites in all

the months.

3.1.2.13. Phenol

The Phenol was renged from 55.3-143.5 pg& during the study period (Figure 8). The lowest

values were reported from the TP-l and TP-l than the, Worli ste. The highest phenol was

reported from T?-l in the month of November 2020. Whereas, lowest was reported from TP-

2 in the month February 2021 .

Execution of Coral Translocation

Illorli site

9lPage

3.2.

i.2.1.
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Total 18 nos of colonies 6f f,fiizangiidae (unidentified species) and 6u" no5 gplangia sp have

been found at the project activity area and translocated at low tide region about I l0 m distance

from the proposed project activity area. The .uea covenge of the total translocated coral

colonies was about2347.139 cm2 10.2347 mzl where minimum area coverage was about 7.561

cm2, and the maximum was about 414.32 cm2. The current study area coverage was little

smaller than the previous report (sampling in March 201 9) 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 Pseudosiderastrea tayami were found at

donor site Haji Ali, and all of them were translocated 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 rockdsubsfatum. There were variations of area coverage (0.0000475

to 33.099 c-) in coral colonies at this area. The majority of area coverage occupied by the of

small colonics (.5 cm) at this area. About 68% of colonies we.re <5 cm2 of area coverage on

its substratum wh:ie 22.5Yo,6.7yo, l.60/0 and l.2oZ were represented by the area range of 5-I0

cm2, I l-15 cm2, 16-20 cmz and 21-33 crn2 respectively (Frgure 5).

The area coverage of the total translocated coral colonies was about 1514.758 cm2 1- 0.15 m21.

The area of translocated coral oolonies was increased (^{.0a m) during the present work wittr

compare to the permission given for 0.11 m2 by the office of PCCF, Maharashtra Statc

(mentioned in the background section). As the baseline study was carried out during Ivlarch

2019, which is almost 20 months baclg could lead many differences like in visibility related to

suspended solid, seasonal changes and its related environmental changes. The bleaching went

also should be considered while we considered for area computation. As it was ensured tiat all

colonies were translocated for conservation purpose, the differences of the area between

permitted and translocated (0.04 m2) may be mnsidered.

3.3. Monitoring of corals

After translocating of the corals Aom the donor site at Worli and Haji Ali to recipient sites

Worli and Navy-nagar respectively, the monthly monitoring is continuing to observe the coral
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health and survival. The environmental condition of the recipient sites 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 (Pseudosiderastrea tayami) alNary-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 to 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 26-734 cm2/colony) within lOm

LIT. Trauslocated corals at Worli also well-adjusted the condition and 100% survival with

healthy was observed in December 2020 after one month oftranslocation. The survival rate at

Worli was about 100% during Decembe r 2020 ard Jautary 2021 and about 2o/o bleaching of

polyps among the colonies were observed during February 2021. The monitoring of corals are

continuing in every month and will carried out till October 2021 .

3.4. Prevaling benthic fauna

ll lPage

The ocean is full ofweired and wonderfirl creaures. 7l% of the earth surface cover with ocean.

It plays a vital role for both living and nonliving resources. The marine environment is

categorised itrto two regions namely pelagic and benthic region- The pelagic region refers to

the total water mass or water columD. The benthic region associated with sediment i.e rocks,

stones, gravel, sand mud that make up the sea floor from the high wat€r mark to the deepest

abysses of the open ooean. Based on their size difference, the benthic organisms are divided

into microbenthos(<639m), meiobenthos((>63 - <500 !m), macrobenthos(>500 prn). Based

on the habitat, two major groups are known narnely soft bottom benthos aud hard bottom

benthos. The soft bottom benthos are generally found on soft substrates like sand and mud

presen! 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 represegted by firmly attached forms of the

rocky substratum. Rocky shores are ecologically important because of the most extensive

habitat exposed to eroding waves. The rocky intertidal habitat or Tide pools are shallow pools

ofsea water found on rocky beaches, between high and low tide. It frlled with an amazing sea

life such as snails, bamacles, 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 rernove the particles from the water column, which improve

water clarity. Macro fauna are act as a bioindicator providing a more accurate understauding

of ch,nging environmental condition. Due to their sedentary habitat, benthic assemblages are

most affected by ecological sfianges and respond quickly to habitat disturbance. Hence they

are useful in assessing the impact of anthopogenic perturbations on environmental quality.

3.4.1. Meiofauna

The term meiobenthos was coined by Molly F. Mare in 1942. Meiobenthos are benthic

metaman assemblage distinguished from macrobenthos due to their small size. They are also

luown as meiofauna. The meiofauna are chanclerized by their size ranging from 63pm to

500pm. Meiofarma consists of approx. 30 taxa of the invertebrates. The distribution of

meiofauna is influerced by environmental conditions (chemical and physical) like temperature,

salinity, sediment texture, dissolved oxygen and food availability. They are ubiquitous in the

world oceans, and are widely studied for ecological purposes due to thet effective response to

even minute environmental perturbations. Their small size and short life cycles make them

efficient tools for environmental moDitoring.

The present study describes the distribution pattefii of meiofauna along the two-different

intertidal location with hard zubsfiatum and different structure complexity. The detailcd

meiofaunal assemblage is descnibed in Table 2 and Table 3.
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3.4.1.1.

3.4.1.1.1.

'Worli

November 2020

The meiofaunal density, biomass and group diversity illustrated temporal variation (Figure 9).

The meiofamal density was formd to range between 76 to 149 ind. 10 cmz with mean

meiofaunal density 107 ind. 10 cmz during November. The meiofaunal biomass was rarrging

between 84.38 to 246.72 pg 10 cm- with a mean meiofaunal biomass of 188.71 pg 10 cmz.

The meiofaunal composition comprised of I0 taxa: nematode, polychaele, copqrod tanaid,

mite, nauplius, kinorhynch, cnidaria, echinoderm and bivalve. Harpacticoid copqrods were

found to be dominant taxa (Figure l0).
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3.4.1.1.2. December 2020

In December the meiofaunal density varied between 610 to 1540 ind. l0 cm2 with mean density

lllT ind.lO cmz. The maximum meiofaunal biomass rbcorded was 9060.98 pg 10 cm- and

tie least was 4301.90 pg l0 cmz with an average 6226.28 pg l0 cmz. The meiofaunal

composition consist of 20 taxa that includes, copepod, nernatode, amphipod, nauplii,

polycheate, foraminifera, bryozo4 kinorhynclr, oligoctaete, insects, gastropod, cnidari4

furbeilaria, tanaid, isopod, mite, bivalve, ostracod, echinoderrn and cumacea. Copepod was

found to be the dominant taxa contributing about 45 % ofthe total meiofaunal density followed

by nematode (43%) (Figure 10).

3.4.1.13. Jantary 2021

The maximum meiofaunal density recorded was 660 ind- 10 cm? and the least was 393 ind. 10

cm2 in January 2021 with an average 521 ind. l0 cm?. While the meiofaunal bioma-ss raoged

between 2014.86 to 3133.87 pg l0 cm2 with an average meiofaunal biomass of 2640.24 pg

l0 cm?. The meiofaunal composition was as follows: copepod nematode, tanaid, polycheate,

amphipod, nauplii, isopod foraminifer4 cumacea, gastropod, insecg Sipuncula. Copepod was

found to be the most dominant taxa followed by nematode and tanaid @igure l0).

3.4.1.1,4. February 2021

Duriag February 2021 , the maximum meiofaunal density observed was 1523 ind. l0 cm-2 witlr

minimum 521 tad. 10 cmz with an average meiofaunal density of 956 ind. 10 cmz. Thw

maximum meiofaunal biomass recorded was 3700.,,+0 pg l0 cmz with an average 8379.09 pg

10 cm?. The meiofaunal composition includes 15 taxa comprising of copepod nematode,

nauplii, polycheate, foraminifer4 amphipod, sipuncula, oligoheate, ostracod, cumace4 isopod,

tanaid, bryozoa, kinorhynch and turbellaria Copepod was found to be the most dominant taxa

followed by nematode (Figure l0).

Overall, the meiofaunal density ranged b eFteer 7 6 to I 540 ind. 1 0 cmz with an average 675

ind. l0 cmz at Worli. The lowest mean meiofrunal density was recorded during the month of

November 107 ind. l0 cm?, whereas the meiofaunal density was maximum during December

@igure 9). The meiofaunal biomass distribution varied from rhe meiofaunal density. The least

meiofaunal biomass was found in November i.e 188.71 10 cm?, whereas the maximum
13 | P a g e
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biomass was observed during February. This could be due to variation in contribution and

composition of taxa.

The meiofaunal diversity show temporal variation. The maximum number oftaxa was recorded

in December (20 taxa). The diversity index of equitability: Shannon waiver and Pileou's

evenness was found to be maximum in January. @igure I I).
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3.4.1.2.

3.4.1.2.1.

Nary nagar (Tide pool-I)

November 2020

The meiofaunal density, biomass and diversity illustrated temporal variation. The

meiofaunal density was found to range between 2451o 577 ind. l0 cmz with mean meiofaunal

density 443 ind. l0 cmz during November. The meiofarmal biomass was ranging between

588.42 to 1154.93 pg l0 cm? with o meon meiofaunal biomass of 965.98 pg 10 cm2. The

meiofaunal composition comprised of 7 taxai copepod nematodg polychaeta, foraminifer4

mite, amphipod and ostracod. Copepod were found to be dominant taxa followed by nematode

and polychaeta (Figorc 12).

3.4.1.2.2. December 2020

The meiofaunal density varied between 929 to 3149 ind.10 cm? with mean meiofaunal density

1922 lrtd. l0 cm- during December 2020. The maximum meiofauf,al biomass recolded was

2274.95 pg l0 cm2 and the least was 1004.05 pg l0cm-with an average 184456 pg l0 cm2.

The meiofaunal composition coffist of 15 taxa that includes nematode, copepod, polychaote,

nauplii, foraminifer4 ostraco4 sipuncula, oligochaete, amphipod, isopod, kinorhyncb,

turbellaria" cumacea, bivalve, cladocera, and mite. Nematode was found to be the dominant

taxa contibuting 66 Yo of the total meiofaunal density followed by copepod (18%) (Figure l2).

3.4.1.2.3. January 2021

The maximum meiofaunal density recorded was 1674 ind. 10 cm2 and the Ieast was 527 ,ad.

l0 cm? in January with an average 1169 ind. l0 cmz. While the meiofaunal biomass ranged

between 1997.21 to 13545.39 pg 10 cmz with an average meiofaunal biomass of 7951.16 1tg

10 cm2. The meiofaunal composition was as follows: nematode, copepod, polychaete, nauplii,

i
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isopod, foraminifera" tanai4 arnphipo4 ostracod, c,lumacea" kinorhynch, and bivalve.

Nematode was formd to be the most dominant taxa foloded by copepod (Figure l2).

l

3.4.1.2.4. February 2021 ]

In February, the maximum meiofaunal density observed was 2694 ind. l0 cmz with minimum

1762 rmd. l0 cm- witl an average meiofaunal derrsity o! 227a ind. l0 cmz. The maximum

meiofaunal biomass recorded was 2 4629.07 pg l0 cm2 irith an average 19104. 18 pg l0 cm-.

The meiofaunal composition includes 13 taxa comprisidg of copepod, nematode, amphipod,

polychaete, tanaid, isopod nauplii, cumace4 ostraco4 oligochaete, foraminifer4 sipuncul4

and kinorhynch. Copepod was found to be the most dominant taxa followed by nematode

(Figure l2).

3.4.1.3.

3.4.13.1.

The meiofaunal density was found to range between 280 to 534 ind. 10 cm2 with mean

meiofaunal density 382 ind. 10 cmz during Novemb er 2020. The meiofaunal biomass was

ranging between 3038.78 to 7913.15 pg l0 cmz with a mean meiofarmal biomass of 5871.15

pg l0 cm-. The meiofaunal composition comprised of 7 t*t: copepod, polychaete, nematode,

mite, ostracoda" amphipoda and cumacea. Copepod werb found to be dominant taxa (Figure

l3).

3.4.1.3.2. December 2020

In December 2020 the meiofaunal density varied betvteet29Ti lo 4535 ind. l0 cm? with mean

meiofaunal density 3644 ind. 10 cm-2. The maximum meiofarmal biomass recorded was

26633.64 pg l0 cm2 and the least was 5375.94 pg 10 cm2 with an average 16045.99 pg l0

cmz. The meiofaunal composition consist of 15 taxa lthat includes, nematode, copepod,

polychaete, nauplius, ostracoda, foraminifera, cumac€a! ibopod4 sipuncul4 amphipod, tanaid

and gaskopod. Nematode was formd to be the dominant taxa contn'buting 70 % of the total

meiofaunal density followed by copepod (17%) (Figure 13).

3.4.1.3.3. Jantary 2021

15 | P a e e

Navy-nagar (fide pool-2)

November 2020
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The maximum meiofaunal density recorded was 2381 ind. l0 cm? and the least was 960 ind.

10 cm2 in January with an average 1596 ind. l0 cm2. While the meiofaunal biomass ranged

between 4387.15 to 14080.76 pg l0 cm2 with an average meiofaunal biomass of9213.06 pg

I0 cmz. The meiofaunal composition was as follows: copepod, nematode, nauplii, isopod

polychaete, ostacoda, cumacea, foraminifera, amphipod, tanaid, and gastropod. Copepod was

found to be the most dominant taxa followed by nematode (Figure 13).

3.4.13.4. February 2021

During February, the maximum meiofaunal density observed wzs 2212 ind. l0 cm2 with

minim"m 1735 ind. I0 cm2 with an average meiofaunal density of 956 ind. l0 cmz. The

maximum meiofaunal biomass recorded was 17102.22 pg l0 cm2 with an average 12083.I5

pg 10 r:rn7. The meiofaunal composition includes taxa comprising of copcpod, nematode,

isopod, amphipod, cumacea, narrylii, polychaete, r,nei4 oligochaete, ostraco4 sipuncula"

foraminiferq and kinorhynch. Copepod was found to be the most dominant taxa followod by

nematode (Figwe l3).

The meiofarmal diversity varied between the 2 tide pools of Navy-nagar. The maximum

number of taxa was recorded in December in both the locations l8 and 16 taxa each at NNI

and NN2 respectively. The diversity index of equitability: Shennon waiver and Pileou's

evermess was found to be maximum in February at both the locations of Navy-nagar @igure

t4).

It was observed that the meiofaunal density at Worli v/as found to be low compared to 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 substratrm is

mixture of small boulders, basaltic rocks and with sand deposited through sedimentation

between the boulders. This may be also due too presence ofalgal film at the site which provides

shelter from predation and food availability.

Meiofauna play an important role in the trophic chain, which shows necessity to know the

contribution of meiofauna to the next trophic level. The biomass here describes the standing

stock of meiobenthic community. The mean meiofauna biomass variation among the sites

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 cm2) while the minimum was found NNI (1844.56+ 727.98 1tg

l0 cmz) in Navy nagar (Table 2). Although in Decembfr tlere was presence of algal fikn in

Navy nagar. The variation between the NNI and NN2 bitrmass could be due to composition of
meiofaunal taxa. This illustrates variation in biomass rather than density. All through in

February the mean meiofaunal density illustrated similar

nagar NN2 and minimum at Worli.

distribution pattem maximum at Navy

The meiofaunal composition of the present study represents 22 taxa: nematode, copepod,

polychaete, nauplii, isopod, amphipod tanaid, cumace4r foraminifera, ostracod, oligochaete,

sipuncula, mite, kinorhynch bryozoan, gastropod, turbellarian, bivalve, cnidaria, echinodenrl

insects and cladocera (showing in decreasing contributio+ pattern) (Table 3). Hard substatum

is reported 1s fs d6minated by two major phyla ne4atode and crustaceans (specifically

harpacticuid copepod). The dominant taxa recorded above 1% of the total mciofaunal

abundance are nematode (44Yo), copepod (3a%), polychai:re (7%), nauplii (57,), isopoda (3%),

amphipod (3%) lamd (l7o), ct'macea (1%) and others *ere the sum of taxa recorded below

l%o of wtal meiofaunal abundance. The distribution pattern of others is depicted in Figure 15.

The photographs of the meiofauna wef,e represented in Plate 6and Plate 7.

The present study illustrate in Dec 2020 maximum diversity was observed at both the sites.

The contribution of crustaceans was maximum at Worli. It was observed that the nematode

contribution was more comparcd 10 copepod and othff crustaceans at Navy nagar durir:g

Dec'20 which sipifies that the algal film cover was decaying which give rise to nematode

abundance. While the algal film cover in February reducetl the nematode density, and gave rise

to crustacean density. These illustrated maximum contribulion ofisopod, amphipod, tanaid and

curucea were in Feb'21. Algae are recorded to recruit crirstaceans like harpacticoid copepod

amphipod, cumace4 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 ternporal change in the meiofaunal assemblage may even be influenced by physical and

cbernical enviroffnental factors atrd substratum complexity.

3.4.2. Macrofouna

Macrofauna is also known as macrobenthos. Annelid woms, bivalves, gastropods, crustaceans

are the most commonly encountered macrofauna in the tide pool area of the rocky shore. In

l7 lP a g e
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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 Mumbai coast. The Table 4 summarizes the macrofaunal

pararneters 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 ofmacrobenthic fauna ranged from 0.0544 to 140.69 glm2 withan average 15.59

g/m2. The population of macrobenthic farma ranged from 112 to 13888 no./m2 with ar average

4716 no.lm2. Overall, 26 faunal groups were observed in the sfudy region and varied from 2 to

17 nos./quadrant (Table 4). The macrobenthic standing stock rvas lowest in term of biomass

and population at Navy-nagar . Highest biomass and population were observed at Worli

(42.948 eln:f) and Worli (10248 no./m2) respectively. Population was found to be higher at

Worli in Nov'20 and Dcc'20 whilo in Jan'21 and Feb'21 NN TP-2 found to be higher (Figure

l6). The photographs ofthe macrofauna were represented in Plate 8 to Plate 20.

>
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3.4.2.1.

3.4.2.r.1.

Worli

November 2020

The macrobenthic standing stock varied in terms of biomass from 0.80 to 140.69 g/m2 and

population from272 to 13?6ro.lm2. An average biomass and population was 36.861 g/m2 nd
756 rlo./mz respectively. In total, ll 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.I 1%), Brachyura ( I .587o), Caridean shrimp (1.05%), Sponge (0.537o),

Pycnogonid (0.537d, Ophiuroida (0.53%), Fish larvae (0.53%), Cumacea (0.53%) (Figwe l7).

3.4.2.1.2. December 2020

The macrobenthis sranding stock varied in terms of biomass from 6.05 to 70.77 glm2 ard,

population from 3552 to I3888 no./m2. Overall, an average biomass and population was 42.95

g/m2 and 10248 no./m2 respectively. Faunal diversity of macrobenthos varied from 1 I to 14

)18lP a g e
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nos. with an average of 12 nos. per quadrate. In total, 26 favnal groups wsre obsewed.

Amphopoda (58.98o/o) was dominant and followed by Polychaeta (32.16%), Brachyura

(1.56%), Caridean shrimp (1.41%), Tanaidacea (1.21%), Nematoda(1.17%),

Polyplacophora(\.01%), oligochaeta(0.51%), Sipuncula(0.43%), Cumacea(0.39),

Pelecypoda(0.35%), Isopoda and ostracoda (0.2%), Arumora and Sponge(0.12%), Copepoda

and Gastropoda(0.08%) and Fish larvae and hubellaria(0.0a%) Gigure l7).

3.4-2.1.3. Jawary 2021

The macrobenthic standing stock varied in terms of biomass from 5.2 to 23.53 glm2 and

population from 1840 to 10096 no./m2. An average biomass and population was 15.033 g/m2

and 5160 no./m2 respecfivd. 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 group rvas Arnphipoda (16.12'r'0) followcd by Polychaeta (11.87%), Tanaidacea

(5.5%),Copepoda (l.24), Caridean shrimp (1.01%), Brachyura (0.8%), Anumora, Isopoda,

Nematda, Nemertea and Sipuncula (0.54Vo), Polyplacophora atrd hrbellaria (0.47%'),

Cumacea(0.16%), Sea anemone and Pelecypoda(0.08) (Fieure l7).

3.4.2.1.4. February 2021

The macrobenthic standing stock varied in terms of biomass from 10.53 to 86.74 Eh* and

population from 3696 to 55(X noJm2. An average lismas's and population was 37.03 gh* and

4700 no.lm2 respectively. In total, l8 groups were observed. Whereas, Faunal diversity of
macrobenthos varied fiom l0 to 14 nos. with an average of 12 nos. per quadrate. The dominant

fannal group was Amphipoda (70.02%o) followed by Polychaeta (16.31%), turbellari a(3.21%),

Copepoda (2.64%o), Anumora (1.48%), Brachyura (0.8%), Polyplacophora (0.99%), Nemertea

(O.82yo), Nematoda (0.66%),Isopoda (0.49%'), Sponge (0.41%), Sipuncula, Pelecypoda and

Gastropoda (0.33%), Oigochaeta(0.25%), Caridear shrimp and Cumacea (0.16%), Sea

anemone and (0.08%) (Figure 17).

3.4.2.2.

3.4.2.2.1.

Navy-nagar (fide pool-l)

November 2020

19 lP a g e
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The macrobenthic srrnding stock varied in terms of biomass from 0.M to 19.42 glmz ard
population from 224 to 608 no./m2. An average biomass and population was 5.29 g/m2 and

460 no./m2 respecfively. In total, 7 groups were observed. Whereas, Faunal diversity of
macrobenthos varied from 3 to 4 nos. with an average of3 nos. per quadrate. The dominant

famal group was Polychaeta (78.26%) followed by Amphipoda (8.69yo), Tanaidaceae

(5.22yo), Copepoda (3.48%), lsopoda (2.61o/o),Brachyura (0.9%), Caridean shrimp (0.9%)

@gure l8).

3.4.2.2.2. December 2020

The macrobenthic standing stock varied in terms of biomass from 5.4 to 36.51 g/m2 and

population fiom 3424 to 87 52 to ./m2 . Overall, an average biomass and population was 24 .14

glm2 md 5576 no./m2 resper:tively. Fannal divcrsity of macrobcnthos varicd from 7 to l2 nos.

with an average of 10 nos. pef, quadrate, In total, 17 farmal groups were observed. Polychaeta

(52.36Yo) was dominant and followed by Amphipoda Q8.14%),Tmaidacea (5.44%o), Cumaca

(4.28%), Nematoda Q.83y") , Brachyura Q.03y"), Polyplacophora (1.16yA, Ostracoda

(1.09%\, Isopoda (0.737"), Copepoda (0.65%), Caridean shrimp and gasfopoda (0.36%),

Sipuncula (0.22%), Nemertea (0.15o/o), Ophiuroidae,Pelecypoda and sponge (0.07%) (ligure

l8).

3-4.2.2.3. January 2021

The macrobenthic standing stock varied in terms of biomass from 1.76 to 16.62 glfr? ald

population ftom 2976 to 5760 no./m2. Overall, an average biomass and population was 6.62

glm2 ar,d 4152 to./m2 respectively. Faunal diversity of macrobenthos varied from l0 to 14 nos.

with an average of 11 nos. per quadrate, In total, l7 faunal groups were observed. Polychaeta

(40.57YQwac dominan16a6ls116wedby Amphipoda (17.26%),lsopoda(16.25%), Tanaidacea

(7.15%), Cumacea (6.06%), Nematoda(4.63%),CopepodaQ.69%),Caridean shrimp (2.61yo),

Ostracoda (1.43%), Brachyura (0.42%), Pelecypoda (O.34o/o), Nemertea (0.25%), Anumora,

Sea anernone, Pycnogonid4 Sponge and Turbellaria (0.08%) (Figure 18).

3.4.2.2.4. February 2021

The macrobenthic standing stock varied in terms of biomass ftom 2.42 to 
.4.62 

glmz aod

population from 612E to 7344 rlo.lfit2. Overall, an average biomass and population was 3,52
20 lPage
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glmz md 6540 no./m2 respectively. Faunal diversity of macrobenthos varied from 9 to 12 nos.

with an average of I0 nos. per quadrate, In total, 16 faunal groups were observed. Polychaeta

(26.85%) was dominant and followed by AmphipodaQ4.2S%),lsopoda(24.22%), Tanaidacea

(9.72%), Cumacea (8.75%), Copepoda{3%), Nematoda (1.59o/o), Ostracoda (0.67%),

Sipuncula(O.3 1%), Sea anemone, Nernertea, Pelecypoda (0.12%), Anumor4 Caridean

shrimp, Polyplacophora and sponge (0.06%) (Figure l8).

3.4.2.3.

3.4.2.3.1.

Navy-nagar (Iide pool-2)

November 2020

The masobenthic standing stock varied in terms of biomass from 0.50 to 14.27 g/m2 and

population from I 12 to 304 no./m2. Overall, au average biomass and population was 3.99 gtm2

and 196 no./m2 respectively. Faunal divasity of macrobenthos varied from 2 to 3 nos. with an

avcrage of2 nos. per quadratc, In total, 3 faunal groups were observed.. Polychaeta (48.98%),

Amphipoda (46.94%), was dominant and followed by Nematoda (2.04Yo),tuachyua Q.04Yo)

@igure l9).

3.4.2.3.2. December 2020

The macrobenthic standing stock varied in terms of biomass from 1.7 to 4.(M g/m2 and

population from 3408 to 5856 no./rn2. Overall, an av€rage biomass and population was 3.261

g/m2 ard 4620 no./m2 respectively. Faunal diversity of marcrobenthos varied from 8 to 13 nos.

with an average of l0 nos. per quadratg Itr total, 15 farmal groups were observed- Polychaeta

(43.38%) was dominant and followed by Nematoda (20.52yo), Copepoda (10.3%), Cumacea

(8.4%), Isopoda (a.9a%), Amphipoda and Tanaidacea (4.0792o), Ostacoda (2.94oh), Brachyura

(0.52%), Sea anemone(0.43%),Pycnogoni d^ (0.l7yo), Gastropoda larvae, Holothuroidae, and

Pelecypoda (0.09) (Figure l9).

3.4.2.3.3. January 2021

The macrobenthic standing stock varied in terrns of biomass from 1.82 to 5.47 glm2 and

population from 3296 to 8304 no./m2. Overall, an average biomass and population was 4.31

glm2 arrd 57 52 no./m2 respectively. Faunal diversity of macrobenflos varied from 9 to 17 nos.

with an average of 10 nos. per quadrate, In total, 19 faunal groups were observed. Polychaeta

2llPase
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(40.26%) was dominant and followed by Isopoda (21.070/"), Nernatoda (12.93%),

Amphipoda(8.07%) Cumacea (7.65%), Tanaidacea (4.31%), Copepoda (3.060/o), and

Ostracoda (0.900/'), Sipuncula(0.357"), Fish larvae and Oligochaete (O.28%), Gashopod4

Gastopoda lawae, Nernertea, Polyplacophora (0.14%) Brachyur4 Pelecypod4 Pycnqgonida,

Sponge(0.07%) (Figure I 9).

3.4.2.3.4. February 2021

The macrobenthic standing stock varied in terms of biomass from 1.99 to 5.4 gtm2 arLd

population from 4144 to 14304 no./m2. Overall, an average biomass and population was 4.18

g/# ail 7888 no./m2 respectively. Faunal divenity ofmacrobenthos varied from l0 to I I nos.

with an average of 10 nos. per quadrate, In total, 16 faunal groups were observed. Polphaeta

(38.29%) was dominant and followed by Isopoda Q622%), Currtacta (l4o/'),

Amphipoda(12.27%o),Tamidacea(3.9%),Ostracoda(1.67%),Copepoda(1.62%), Nematoda

(0.96%), Pycnogonida, and Sipuncula(0.25%), Nemertea(0.2YQ, Brachyra and Pelecypoda

(0.10%), Caridean shrimp, Sea anemone and Oligochaeta(0.05%) @igure 19).
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Table L Environmental data collected at donor and recipient site during the present study in November 2020

Site pH Salinitv (ppt) Chloride (e/ke) SS (me/L) DO (me/L) BOD (ms1l)
Worli (Donor site) 8.17 34.01 18.82 20.48 2.89 0.7 |

Worli (Recipient site) 8.1 1 34.26 18.97 39.88 0.'12
Haii Ali (Donor site) 8.1 I 34.96 19.35 41.61 8.76 0.99

Navi nagar (Tide Pool 1) 8.17 33.2t 18.38 t3.44 4.06 0.98
Navi nagar (Tide Pool 2) 8.19 35.07 19.41 28.33 2.64 0.77

Site NO2- fumoVl) NO3- (pmol/L) NHa+ (pmollL) POa!- (pmol/L) Phenol (pg/L)
Worli (Donor site) t.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) 0.55 8.72 1.69 3.28 178. 1

Navi nagar (Tide Pool 1) 0.64 12.33 1.4) 1.71 196.8

Navi naqar (Tide Pool 2) 0.35 9.'.73 t.7l 2.30 138.7

o
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Table 2. Range and average of meiofauna at recipient sites along Munbai coast during November 2020 to February 2021.

Density
(ind. l0 cm-'1)

Biomass Taxon
no.Location

Month
Year

10 cm
MaxMin Max Av. Min Min Max Av.

Nov 20 76 149 107 84.3 8 246.72 188.7r 4 106
Dec 20 610 1540 1117 4301.90 9060.98 6226.28 13 15 14Worli (wl)
Jan 21 393 660 521 2014.86 3133.87 2640.24 8 11 9
Feb 21 521 1523 956 3700.40 8172.98 8379.09 11 t4 12

Ovcrall 76 1540 675 84 9061 4359 4 15 10

Nov 20 245 577 433 588.42 1 154.93 965.98 5 7 6

Dec 20 929 3149 1922 1004.05 2274.95 1844.56 11 13 12Nary nagar (TP-l)
Jan 21 521 1674 1169 1997.21 13545.39 7951.16 10 I I 11

Feb 21 1762 2694 2274 6501,8s 24629.07 19104.18 12 13 rz
Ovcrall 245 3119 1450 588 24629 7466 5 13 10

Nov 20 280 534 382 3038.78 7913.15 5871 . 15 4 5

Dec 20 2975 4515 3644 5375.94 26633.64 16045.99 10 t2 11

6

Narry nagar (TP-2)

Feb 21 1735 221.2 2017 4932.60 17102.22 12083.15 11 12 12

Overall 280 4535 1910 3039 26634 10803 4 t2 10

24lP age
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Table 3. Composition (/o) of meiofauna at recipient sites along Mumbai coast during Noyqtber 2020 to February 2021 .

Station
Worli @1) Naqv nagar (TP-r) Nary nagar (TP-l)

Nov20 Dec20 Jan2l Feb21 Nov20 Dec20 Jan2l Feb21 Nov20 Dec20 Jan21 Fcb2l
Total

Nematoda 74.89 24.51 20.52 43.35 66.25 69.83 17.85 49.16 33.94 29.75 32.18 18.16 44.40

Copepoda 6.61 47.28 54.51 44.74 18.93 17.35 46.92 26;76 41.37 4'1.76 43.61 41.18 33.54

Polychaeta 8.81 20.59 20.89 1.99 6.14 8.08 8.88 10.01 3.99 4.09 4.71 3.49 6.55

Nauplius 1.33 0.00 0.00 2.75 5.13 3.41 6.52 5.85 9.31 t1;79 2.28 4.49 4.72

Isopoda 0.00 0.00 0.00 0.08 0.27 0.08 2.08 3.43 4.70 0.20 3.28 15.33 3.22

Amphipoda 0.00 0.87 0,37 3,08 0.32 0.05 7.25 0.73 0.44 1.97 7.03 7.63 2.69

Tanaidacea 3.52 0.00 0.00 0.08 0.00 0.04 9.06 0.93 0.15 0.i5 3.65 3.49 1.37

Cumacea

Foraminifera 0.00 5.01 0.00 1.48 0.76 0.38 1.09 1.61 1.12 2.27 0.29 0.16 0.87

0.00 0.22 0.86 0.04 0,59 0.43 0.00 0.57 2.72 0.39 0.39 0.51 0.65Oshacoda

Oligochaeta 0.00 0.00 0.00 0.34 0.56 0.00 0.00 0.00 0.00 0.54 0.35 0.70 0.26

Sipuncula 0.00 0.00 0.00 0.00 0,59 0.06 0.09 0.00 0.00 0.69 0.25 0.35 0.21

Mite 2,64 1.53 2.72 0.08 0.02 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.14

Kinorhyncha A..44 0.00 0.00 0.59 0.15 0.01 0.00 0.12 0.00 0.05 0.12 0.02 0.10

Brvozoa 0.00 0.00 0.00 0.68 0.00 0.00 0.00 0.00 0.00 0. 10 0.00 0.00 0.05

Gastropoda 0.00 0.00 0.00 Ct.l7 0.00 0.03 0.09 0.00 0.09 0.00 0.00 0.00 0.03

Turbellaria 0.00 0.00 0.00 0.08 0.15 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.03

Bivalvia 0.88 0.00 0.00 0.08 0.05 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.02

Cnidaria

Echinodermata 0.44 0.00 0.00 0.04 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01

Insecta

0.44 0.00 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0i

0.00 0.00 0.00 0.17 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.01

Cladocera 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

,
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Table 4. Range and average of macrofauna at recipient sites along Mumbai coast during Novanber 2020 to February 2021.

Biomass Po ulation Faunal u s

no.Month Region m Wet .lm
Min. Max. Av. Min. Mar A

Worli 0.8006 140.69 36.861 272 rt't6 '7 56
Min.

4
Max. Av.

7 5
Nov 2020 NN 0.4891 18.426 s.2862 224 608

304
460
196

3 4 3.25
2 3 2.5NN 0.0544 t4.266 3.986 tt2

Worli 6.0s02 70.768 42.948 3552 13888 10248 t1 t4 12.5
Dec 2020 Nl{(U:l) 5.1997 36.511 24.t44 3424 8752 55i6 7 12 10.5

NN |\ 1.6802 4.0462 3.26t 3408 5856 4(t20
5160

8

10
l0

Worli s.2006 23.532 15.033 1840 10096 13 1 1.7s
Jan 2027 NN -1 1.7648 16.622 6.6194 2976 5760

NN 1 1.8181 5.4715 4,3105 3296 8304
Worli 10,53 86.743 37,031 3696 ss04 4700

4752
5752

l0 14 I 1.5

9 17 11,25
10 14 12.25

Feb 2021 NN -1 2.4163 4.6235 3.5197 6128 7344 6540 9 12 10.2s
NN(TP-2) 1.9933 5.3848 4.1802 4144 14304 7888 l0 11 10.25
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O angia sp. RhizanFitlae (uuideutified species)

P s e u d o s i der a st re a ttn n u r i

Figure 1. Three vaieties of coral have been found in the study area are considered for
translocation

Cltting of subnretum withdrt arry dislurbing of €orals
at the donor site

Placed coral along with its subnratum and fxed with
.df,id setting cemenl at the recipient gite

Figure 2. Coral translocation method used at Worli
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Figure 3. Flow diagram shows the full process involved in coral colonies trdnslocation

durtng the present sludy.
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Figure 6. The map showing the donor and recipient sil* of translocated corals duing the

present study conducled in Nowimber 2020.
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Figure 13. Percentage contribution ofmajor domineting taxd (above 1?6 of total meiofaunal

density) showing temporal ydriation.at Navy nagar TP-2. A) November 2020; B) Decenber

2020; C) January 2021 ; D) February 2021 .
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Coral Plates

!. Plate l. Monthly observation of translocated corals P. tayami (Tag no. 089) at recipient siles.
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5

Plate 2. Monthly observation oftranslocated corals P. tayaml (Tag no. 097) at recipienl sile:s. '- b
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Plute 3, Monthly obsen'ation of translocated corah P. tayami (Tag no. 098) at recipient sites.
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Plate 4. Monthly observation of translocated corals P. tayami (lag no. I 09) at recipient sites
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I

)
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Plate 5. Monthly observotion of translocated corals P. tayami (Tug no. I I9) dt recipient sttes.
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Meiofauna Plates

Worli

Plate 6. (A) Amphipoda; (8, C) Copepoda; (C) Nematoda; (E) Polychaeta; (F) Tanaidaccae;

(G) Isopoda.
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Nary Nagar

Plate 7. (A) Mite; (B-F) Copepoda; (G) Bivalvia; (II) Kinorhyncha; 0) Amphipoda; (J)

Nauplii; (K) Turbellaria; (L) Ostracoda; (M) Polychaeta; (N) Isopoda.
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Macrofauna Plates

Worli

Plate 8. (A) Amphipoda; (B)Bivalvia; (C) Alpheidae; @) Ophiuroidea' (E) Sponge; (F)

Sipuncttla.
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Worli

Plate 9- (A) Nemertea; (B)Chiton; (C) Limpet; (D) Bivalvia; @) Cumacea; (F) Isopoda.
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Worli

Plate 10. (A) Turbellaria; (B) Tanaidaceae; (C) Brachyura; @) Anomura; (E) Copepoda.
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Worli

Plate Il. Pofuhaetafamili*. (A, B) Cinatulidae; (C) Maltanidae; @) Eunicidae; @)

Nephtyidae; (F) Opheliidae.
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Worli

Plate 12. Po$chaetafamilix. (A) Capitellidae; (B) Chrysopetalidae; (C) Serpulidae; @)

Polynoidae ; @) Sigalionidae; (F) Terebellidae.
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Worli

Plate 13. Polychaeta families. (A, B) Nereidae; (C) Pectinanidae; @) Spioni.dae; (E)

Syllidae ; @) Phyllodocidae.
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Navy nagar (fP-l)

Plate 14. (A) Anphipoda; (B) Isopoda, (C) Brachyura; @) Cumacea; (E) Alpheidae.
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Navy nagar (TP-l)

Plate 15. Types of Isopoda obsert ed duing pr*ent study (Nov2020 - Feb2020).
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Navy nagar (IP-l)

Plate 16. Polychaea families. (A) Arabellidae; (B) Dorvilleidae; (C) Sabellidae; (D)

Glyceridae.
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C- Zql

Plate 17. (A) Sea anenone; @) Ostracoda; (C) Veliger larva; (D) Gastropoda; (8, F)

Ophiuroidae.
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Nary nagar (TP-2)

Plate 18. (A) Nematoda; @) Pycnogonida; (C) Holothuroidea; @) Bivalvia; (E,F)

Ostracod.a.
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Plate 19. Types of Isopoda observed during present study at TP-2 Q{ov2020 - Feb2020).

61 | P a g e

Nary nagar (TP-2)

(B)

B

(c)

{r!.

(D) (E)

il

(A)



Interim report on Coral tanslocation MCW (South) lMxch 2421

Nary nagar (TP-2)

Plate 20. Polychaetafanilies. (A) Glperidae; @) Orbiinidae; (C) Chaetopteridae; (D)

Nephtyidae.
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I. STUDIESCONDUCTED
Measuremenls of waves, currents and tides are planned to be carried out by deploying

integrated coastal met-ocean buoys that can measure wave parameters, current parameters

along with coastal winds. Two coastal met-ocean buoys were procured, tested and are ready

for deployment. The nationwide lockdown and further southwest monsoon of2020 hampered

deployment. The deployment of these buoys were planned in October 2020 after withdrawal

ofmonsoon and availability ofboats for deployment is restored. However, due to unforeseen

situation in procuring boat services, the deployment was delayed till January 2021. A tender

for the deployment services is ready to be floated on 10e February 2021 (Tender Reference

Number: NIO/Boat Hire/OED/I'lumbal202l; Tender ID: 2021-CSIR-69791-1 dt.

10/212021) and the deployment is likely to be done before end of March 2021.

This report includes the results on the water quality studies carried out in the

nearshore waters of Mumbai extending fiom Rajiv Gandhi Sea Link in the north to Nariman
Point in the soulh. About thirteen locations positioned in a grid like manner covering the

coastal waters at different distances (lkm, 3km, and 8krn) from the area of development were
sampled. The field observations were made from 05.03.2020 to 08.03.2020 and the results
are presented. Apa( from the water quality sodies, shoreline changes from satellite
imageries over the period of2019-2021 is included.

1.1 Sampling locations
A total of 13 subtidal stations were selected for the assessment of marine environment

of the westem Mumbai coast as illustraled in Figure l.l.l. The total area covered by these

sampling stations works out to b€ - 80 krn2. The geographical positions of the sampling

stations, sampling depths and their distance from the coastline are given in the Table l.l.l .

Table 1.1.1: Geographical co-ordinates 61 sampled locations in the coastal waters off
Mumbai with sarnpling depth and distance from the coastline.

1

I 19"0'56.72"N 72"48'23.14"E 9.0

2 18"59'9.21"N 72"47'.s5.79"E 5.5

J 18'57'16.52'N 72"47',t7.21"8

4 18"56',25.73',N 72"48',11.91"8

) 18"5s'34.92',N 72"47',49.36"8

1.0

6 t 9'01'7.45',N 72"47',0.07"8

7 18"59',17.14',N 72"46',48.20"E 0lt
8 18"57'27.28'N 72"45',58.35"8 12.0

9 18"55',38.61',N 72"46',t.80"8 15.0

3.0

l9' l'30.10"N 72"44'.10.09"F. 14.0

l1 18"59'34.92',N 18.0

12 18'57',44.34"N 72.43't.72"E 19.0

13 18'55'35.94'N '12"43'.11.67"8 16.0

8.0

Station
Code

Latifude I f-ongitude
Distance from
coastline (km)Depth(m)

II

9.0

6.0

10

72"43'56.93"E
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Figure I .l . t : 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 I km zone) in order to check the

variability in water quality parameters with respect to tidal conditions. The stations at 3 km
and 8 km distance from coastline were sampled twice and the average values of water quality
parameters measured at these locations were reported. Water. sediment and selected

biological characteristics were assessed at all stations. Subtidal sediments were collected in
quadrupl icate at each station.
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1.3 Water qualitY Parameters
f 3.1 Sampling procedure

Surface and bottom water samples were collected using Niskin samplers for chemical

analyses. Water samples at 1 m below the surface were also collected for the estimalion of

PHc.

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 using a llV-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 sarnple was measured onboard using a portable pH meter (Eutech Tutor)

u'ith 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) Salinity: Salinity was measured using AUTOSAL salinometer. The instrument was

standardized with IAPSO standard sea water (OSIL, UK).

(v) Turbidity: Turbidity was determined by nephalometric method using a turbidity meter
(Model: Orion AQ4500; Make: Thermo Scientific). The instrument was calibrated with
known standards before taking the sample readings.

(vi) Chloride (Ct): Chloride content was measured using an AUTOSAL salinometer (Make:

GUILDLINE Instruments Ltd., Canada). The instrument was calibrated with standard

seawater obtained from Intemational Association for the Physical Sciences of the Oceans

(IAISO; Make: OSIL, UK).

vii) Dissolved Oxygen @O) and Biochemical Orygen denand @OD): DO concentralron

in seawater was estimated by Winkler's method. A known volume of seawater sample was

first f,rxed onboard by adding the Wirkler's reagents A (manganous chloride) and B(alkaline
J

iv) Total Suspended Solids (fSS): Total Suspended solids of a known volume of water

sample were measured by frltration using filtration pump (Aspirator Vacuum) (Preston and

Summers, 1997). Seawater samples were filtered through pre-weighed membrane filter
papers (diameter4T mm; nominal pore size, 0.45 pm; Make: Millipore) using Vacuum

Pump(Make: Millipore). The filter papers were then dried (45"C) and weighed again. TSS

was calculated fiom the difference of initial and final weights of the filter paper and

expressed as mg/1.



potassium iodide) immedialely after collection. The precipitate so formed was then
decomposed with 50% Hydrochloric Acid (HCl) and the released iodine was titrated against
NazSzOr. End point of titration was determined using starch indicator. Concentrations of DO
are expressed in mg/I. Samples for the determination of Biochemical oxygen Demand
(BODI) were collected in triplicate. The DO concenlration was determined hrst using one of
the triplicate samples according to the winkler's method. The remaining bottles were
incubated in BoD incubator for 3 days ar 27 'c. Do concentration in these samples were
determined by Winkler's melhod after fixing the samples immediately on completion of 3
days incubation period. The difference in the DO concentrations on the 1st and 3rd day
yielded the measure of BOD: and expressed in mgl1. BOD of the samples having DO <0.3

mg/l was analysed by seeded method.

viii) Phosphate-Phosphorous (POd'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 acidified molybdate reagent and reduced using ascorbic
acid. The absorbance ofthe resultant blue complex was measured at 882 nm using Shimadzu
UV mini 1240 spectrophotometer. The instrument performance was evaluated using
intemational seawater standard for nutrient (OS[, UK)

ix) Nitrite-Nitrogen (NOz.N): Nitrite was determined by the method of Grasshoff et al.,

l999wherein the nitrite in the samples was measured after diazotizing it with sulfanilarnide

and coupling with N ( 1-Naphthy)-ethylene diamine dihydrochloride. The absorbance of the

resultant azo dye was measured at 543 nm using a Shimadzu UV mini 1240

spectrophotometer.

x) Nitrate-Nitrogen (NOr--N): Nitrate in the samples was first reduced to nitrite by passing

each through an amalgamated cadmium reduction column and the resultant nitrite was

determined as above. The measwed absorbance was due to the initial nitrite in the sample and

the nitrite obtained after the reduction of nitrate. Necessary correction was therefore made for
any nitrite initially present in the sample.

xi) Ammonia-Nitrogen (NHI*-N): Ammonia-nitrogen was determined by the hrdophenol

blue method based on the principle that in a moderately alkaline medium, ammonia was

allowed to react with hypochlorite in the presence of catalytic amounts of nitroprusside to

form indophenol blue. The formation of monochlorarnine requires a pH between 8 and 1l .5.

The resultant blue complex was measured at 630 nm by spectrophotometer.

xii) Sulphate (SOr21: Sulphate was analyzed using gravimetric method by precipitating with
barium chloride as described in Grasshof{1983.

xiii) Petroleum Hydrocarbons (PHc): Dissolved petroleum hydrocarbons (PHc) were

extracted from seawater with n-hexane and quantified by using Shimadzu RF-5301PC

spectrofluorophotometer with excitation at 310 nm and emission at 360 nm (Ehrhardt, M.

4
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1g83). Reference material used for quantifying hydrocarbons was the Saudi Arabia mixed

(SAM) crude oil.

1.4.2 Methods of analyses

i) Texture: Dried sediment (25 g) mixed with deionised water and 10 ml sodium

hexametaphosphat e (6.2 g/1) was sieved through 63 F.m sieve to retain sand and the passed

material was dispersed in deionised water (1 l). The fractions (20 ml) collected at 20 and 10

cm depths immediately and after 2 h 30 min were considered as silt and clay. respectively.

Collecled sediment fractions were dried separately and weighed. Different fractions of
sediment are expressed as percentage (%).

ii) Metals: Sediment was broughl into solution by treatment with conc. HF-HCIOI-HNO:-
HCI and the metals were estimated on an ICP-OES (PerkinElmer). Mercury was estimated by

flameless AAS technique (FIMS-400, PerkinElmer) after digesting the sediment with
aquaregia. Accuracy of methods was ascertained by simultaneous analysis of PACS-2 and

BCSS-2, certified reference material (CRM, NRC-Canada) for trace metals and mercury in
sediment.

iv) Coa: Percentage (%) of C..g in the dry sediment was determined by oxidising organic

matter in the sample by chromic acid and estimating excess chromic acid by titrating against

ferrous ammonium sulphate with ferroin as an indicator.

v) Total Phosphorus: Digested samples for metal analysis were used for estimating total
phosphorus in the sediment. The method used was similar to that described under water

quality analysis for PO+3--P.

1.5 Flora and fauna
1.5.1 Samplingprocedure

For microbiological analyses, surface water samples were collected using the Niskin
water sampler into sterilised PP bottles at 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 fiesh polythene bags with a sterile

spatula before disturbing the sediment samples for otler analyses. Immediately after

5

1.4 Sediment quality parameters

1.4.1 Samplingprocedure
Subtidal surfacial bed sediment from all locations was collected by a van Veen grab

of0.04 m2 area in quadruplicate. The sample after retrieval was transferred to a polyethylene

bag and preserved for further analysis.

iii) PHc: 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

fluorescence as described under water quality analysis for PHc.



collections, both water and sediment samples were stored in ice in an insulated icebox. They
were transported to an adequately clean room (microbiologv laboratory) for microbiological
analysis. Samples were stored in ice until they were processed for enumeration of various
groups of bacteria.

Polyethylene bucket and Niskin sampler respectively. were used for sampling surface
and near bottom waters for the estimation of phttoplankton pigments and population.
Samples for enumeration of phyoplankton cell count were fixed in Lugol's iodine and a few
drops of 3% buffered formaldehyde. Mesozooplankton samples were collected by oblique
hauls using Heron Tranter net (mesh size 0.20 mm. mouth area 0.25 m2; attached with a
calibrated flow meler. All collections were of 5 min duration. Samples were preserved in 57o

buffered formaldehyde. Sediment samples for subtidal macrobenthos were collected using a
van Veen grab of 0.04 m2 area. Samples were preserved in 5% buffered formaldehyde- Rose
Bengal.

1.5.2 Methods of analyses

Microbiologr
To detect the presence of faecal contamination in seawater certain microbial

indicators such as Faecal indicator bacteria (FIBs) were used. These FIBs are part of normal

intestinal flora. The two important bacteria that form the indicator system are Escherichia
coli and faecal Streptococcl. As detection of every pathogenic bacterium from water is a
tedious and expensive task, detection of indicator bacteria offers a faster approach.

Bacteriological analyses for present study included the enumeration of total viable counts

(TVC), total coliforms (TC), faecal coliforms (FC). Escherichia coli llke organisms (ECLO)

and Streptococcus faecalis like Organism (SFLO).

a) Total Viable Counts (TVC)

Water Samples: 0.5 ml of the water sample was added to 4.5 ml of autoclaved sea water in
order to get a dilution of l0-1, after vigorous shaking by hand for 30 seconds, 0.1m1 of the

sample was spread plated on to fi.rll strength Zobell marine agar plates and incubated for 24-

48hours.

Sediment Samples: I gm of the sediment sample was suspended in 99 ml of autoclar-ed

seawater. The suspension was vortexed for two minutes. The sediment was then allowed to

settle, and serial dilutions were carried out by serially transferring 0.5 ml of the sample to 4.5

ml autoclaved seawater, serial dilutions were carried out up to 10i. Then 0.1 ml of fie
sample was spread plated onto full strength Zobell marine agar and incubated for 24-48hours.

h) Indicator Bacteial Groups

Samples were analyzed by plating for Total Viable Counts(TVC), Tou Coliform
(TC), Escherichia coli lke organisms (ECLO), Faecal Coliform (FC), Streptococcus faecalis
like Organism (SFLO). Colonies of TC,ECLO. FCLO and SFLO were counted separately.

The media employed for growth of bacteria were as follows:

6



ii) Phytoplankton pigments
Water samples for phltoplankton analysis were collected using Niskin water samplers

(5 L capacity) from two depths (surface and near bottom). The samples were analysed for
phytoplankton cell counts, composition and biomass (Chlorophyll a and Phaeophyin) as per

the JGOFS Protocols (UNESCO, 1994).

a) Phytoplankton Biomass (Chlorophyll a and Phaeophytin): For the estimation of the

concentrations of chlorophyll a (Chl a) and phaeophyin (Phaeo), a known volume of water

sample (500 ml) was filtered through Whatman GF/I Glass fibre filter paper (47 mm
diameter; nominal pore size.0.7 pm) and extracted in 90o% acetone ovemight at 5 oC. The

extracts were used for the estimation of fluorescence before and after acidification using

Tumer Designs Fluorometer following Parsons er al. (1984). The fluorescence values were

converted to chlorophyll a and phaeophyin using appropriate calibration factors.

6,) Phytoplankton Abundance and Composition: For phytoplankton cell counts, a known
volume of water was transferred to a plastic bottle (500 ml) and preserved in Lugol's iodine
and formalin. The fixed and preserved samples were transported to laboratory for
identification and counting. The supematant water was removed without disturbing
sedimented particles and the final volume was made to l0 ml. One mI of this was counted
using Sedgewick Rafter 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
taxonomic identification, a research microscope (Olympus, Japan, 400x) was used and the

identification was carried out according to available literature (Subrahmanyam, 1946;

UNESCO, 1978, Tomaset a1.,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, USA) at the mouth to record the value of water. After the haul (5 minutes), the net
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 exprcssed as mV100m3 (ICES, Zooplankton Methodology, 2000) and the

concentrated samples were diluted to an aliquot of 6.25Y, using a Folson plankton splitter and
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were then examined under the stereoscopic binocular microscope (Leic4 Germany) for
numerical counts and group identification.

iv) Macrobenthos
sediment samples for macrofauna were washed through a 500 pm mesh sieve with

copious amount of seawater. After sieving. the fauna (live animals) were carefully separated
and together u'ith residual sediment, if any, the samples were fixed in 5% buffered formalin
solution with Rose Bengal stain. Atl samples u'ere labelled and stored for further
examination. Irr the laboratory, the sediments were washed again under tap water and the
materials were preserved in 5% buffered formaldehyde containing Rose Bengal stain. For
qualitative enumeration, each sample was examined under a binocular microscope. The
organisms were separated into different taxonomic groups for further identification. All taxa
were identified to their species level to the extenl possible with the help of standard
taxonomic references and available expertise. Macrofaunal abundance was expressed as

ind./m2. Macrofaunal biomass was determined by taking weight measurements on an

electronic balance and was expressed as g/m2 wet weight. From the grab, sub-samples for
meiofauna were collected using an acrylic core (O - 2.5 cm; l0 cm long) for meiobenthic
sfudy. Sediment length of the core was measured. The samples from the core werc in toto

transferred to pollthene containers, labelled and preserved in 57o neutral formalin mixed
with Rose Bengal for further examination. ln the laboratory. the meiobenthic sediments nere
passed through 300 pm and 63 lrm sieves and organisms retained on finer mesh sieve uere
considered as meiofauna. All the meiobenthic organisms were counted and identihed up to
group level under a stereo-zoom microscope. The density counts of meiofauna lr ere

converted to ind./I0 cm2.

1.6 Data presentation
In order to identifu changes. if any, in the ecology of the marine segment off Mumbai

due to the ongoing construction works for the coastal road project, the data of the stations

were clubbed as per their distance from the coasl as presented below and compared. lhe
present data (March 2020) is compared with March 2019 and December 2019 to understand

the seasonal variations.
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2. PREVAILINGENVIRONMENT

2.1 Water quality

2.1.1 Temperature

Water temperature generally regulates distribution, composition and activity of living
organisms in aquatic environment. It regulates metabolism, survival ability and reproduction
efliciency in major aquatic animal. In general, the water temperature varies with prevalenl air
temperature in shallow coastal areas. During March 2020, air temperature around the study

area 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 boftom (26"C) water column
were roughly similar during March 2020. The average water temperature limits were

comparable around I km, 3 km and 8 km zones, with a unit degree higher in the I km zone,

thus indicating timited spatial variability. Such variation could be related with air
temperatue variation and with the diumal change in temperature. The zone wise comparison

of average air and water temperatures during March 2019, December 2019 and March 2020

are presented in Figure 2.1 .1 .

Overall the water temperature around the study area during March 2020 was lower
than those recorded during March 2019 and much lower when compared with December

2019. Furthemrore, similar trend was also reflected in air temperature, which indicated that

the relative variation in water temperature in the study area was in line with short-tem
diumal variation. The water temperatue in this study did not exceed 35"C (considered as

threshold limit for tropical aquatic species), therefore unlikely to have any significant impact
on aquatic organisms.
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Figure 2.1.1: Air temperature (left) and water temperature (right) variarion in the coastal

waters off Mumbai during diflerent sampling periods.

2.1.2 pH

Seawater pH is mainly regulated by carbonate system (COz. HCO3- and CO:2), salt

content and borate alkalinity. In general, seawater pH varies between 7.8 and 8.3, but due to

increased HCO3- ions in industrial era- pH can broadly vary between 7.9 and 9.0. In shallow

and biologically active tropical coastal water, diumal pH can vary befween 7.3 and 9.5,

conducive to the photosynthesis process. Mixing of freshwater in nearshore environment

during monsoon and release of low pH water from anthropogenic activities mainly affect the

buffering capacity. which cause reduction of pH (below 8.0). A pH range of 5 to 9 is not

directly harmful to aquatic life but the rapid change in pH can turn common pollutants more

toxic in marine waters. The range of pH around the study area during March 2020 was

between 8.1 and 8.9 (av. 8.5), with similar surface and bottom water pH limits (i.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 presenled in Figure 2.1.2.

85

83 -

rIkm
.3lol
.8lnr

8 I

9

fl
IUar I 9 Dec 19 It lar I0

Penod of sarnpLurg

Figure 2.1.2: Variation of pH in the coastal waters off Mumbai during different sampling

periods.
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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 zones. This could be related with the diumal change in pH in the study area.

2.1.3 Salinity

Seawater salinity levels are dependent upon the balance between evaporation and

precipitation averages at 35.5 psu. Salinity is an important ecological factor for the organisms

thal 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. 35.4 psu), with
surface and bottom ranges as 34.7-35.7 psu, 35.0-35.6 psu, respectively (Table 2.1.1). There

was not much variation noticed in the average limits of salinity between surface (35.4 psu)

and bottom (35.4 psu) during the sampling period. The average salinity at high tide (35.3

psu) and low tide (35.2 psu) were nearly similar during March 2020. The temporal and

spatial variations in average salinity values are represented in Figure 2.1.3.
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Figure 2. I .3: Variation of salinity in the coastal waters off Mumbai during different sampling
periods.

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 not
indicate any abrupt change and indicate natural variation.

2.1.4 Suspended Solids (SS)

Suspended Solids (SS) are mainly made up of inorganic and organic materials from
hinterland soils, degraded and fresh residues of plant, plankton and algae etc. float in the
water colurnn and eventually sink into sediment due to effects of physicochemical properties
of seawater. They contribute to turbidity of seawater and higher concentrations of SS can
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affect health of the aquatic animals and submerged vegetation by reducing the
photosynthesis. The reduced rates of photosl,nthesis cause less dissolved oxygen production
by the plants. ln case of complete blockage of light by rurbidity. the photosynthesis by
bottom dwelling plants will cease; therefore they die and start to degrade. The bacteria act up
on the degrading plant by using up the dissolved oxygen. SS in the water column also
adversely affects certain sensitive populations through mortality. reducing growh rate and
resistance to diseases, preventing proper development of fish eggs and larvae, modifying
natural movement and migration and reducing abundance ofavailable food. SS settling on the
bed can damage the benthic invertebrate population, block spawning erc.

The SS was ranged at 5.2-42.9 m{l (av.20.8 mg/l) during March 2020, with surface

and bottom averages being 16.6 mg/l and 24.9 mgll. respectively (Table 2.1. t ). The values of
SS varied within a niurow rimge 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 average SS values ol the three zones during
different periods are presented in Figure 2.I .4.
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Figure 2.1 .4: Variation of suspended solids in the coastal waters off Mumbai during different

sampling periods.

The average SS values remained higher atl km zone and lower at 8 km zone during

March 2019 as well as March 2020. This is indicative of settling of SS in marine water. l'he
SS limits found in all the three zones of March 2020 were lower than that of December 20[9,
which could be related with dominance of low-turbid waters during pre-monsoon as

compared to that during post monsoon period in the coastal regions off Mumbai.

2.1.5 Turbidity
Turbidity of water relates to optical clearness and is affected by contents of

dissolved matter and SS present in it. In general, turbidity has direct relationship with SS in
water. However, some deviations may occur as SS includes silt. sediment, non-settleable

solids, bacteria, clay, algae and settleable solids, whereas turbidity may be the contribution of
these plus dyes, coloured dissolved organic matter and humic acids excluding settle able

solids. Measurement of tubidity is one ol key pararneter in deciding the quality of water as

high tffbidity can harm fish and other aquatic life by reducing food supplies, degrading

spawning beds, and allecting gill function.
Turbidity was ranged at 1.0-50.7 NTU (av. 9.4 NTU) during March 2020, with

surface and bottom ranges al 1.0-34.7 NTU and 2.2 50.7 NTU, respectively (Tables 2.1.1-

t2
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2.1.13). Like SS, average values of turbidity varied within a rvlrrow range during high and

low tides, averaging 5.4 and 13.4 NTU respectively during March 2020. The average limits

of turbidity at different zones during different sampling campaigns are presented in Figure

2.t.5.
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Figure 2.1.5: Variation of turbidity in the coastal waters off Mumbai during different

sampling periods.

The above figure indicated lower turbidity during the premonsoon (March) period as

compared to the postmonsoon (December) across different depth zones.

2.1.6 Chtoride (Cl )

The Chloride, in the form Cl- ion, is one of the major inorganic anions or negative

ions in saltwater. Seawater (salinity 35 ppt) has natural Cl concenuation of 19400 mg/l or
19.4 1tgkg. Natural spikes in chloride concentration can occur during summer and/or "low-
flou/'periods, when the evaporation exceeds precipitation. The Cl in the environment can

come from sodium chloride (NaCl) or from other chloride salts such as potassium chloride
(KCl), calcium chloride (CaCb) and magnesium chloride (Mgclr) and anthropogenic factors

such as road salt and due to contamination by the sewage.

Concentration of Cl ranged at 19.2-l9.71tgkg (av. 19.6 pglkg) during March 2020.
The average Cl-concentration in surface (l9.spg/kg) and bottom water (19.6 pglkg) were

nearly similar and close to 19.4 pglkg, which shows no natural addition of Cl in the region
(Table 2.1.1). There was no sigrificant variation in Cl- among all the three zones of the

study. Comparative average values of chloride during the three sampling are presented in
Figure 2.1.6.

As compared to the Cl values of December 2019, the Cl- 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.

l3



l(i 5 r 1hl
r3lol
r8knr

:I]

AJ
Ir) o

195

lll
190

185 t
Mari 19 Dec 19 Marr2O

Pedod of sarnphng

Figure 2.1.6: Variation of chloride in the coastal waters off Mumbai during different
sampling periods.
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2.1.7 Dissolved Oxygen @O) and biochemical oxygen demand (BOD)

DO is an important parameter of water quality and its concentration in water
highlights the ability of a water body to support aquatic life. The sources of DO in aquatic

environments such as bay, near-shore and offshore are combining due to photosynthesis,

atmosphere exchange and addition of oxygen-rich water by river runoff. Consumption ofDO
during heterotrophic oxidation of oxidizable organic matter and respiration by aquatic flora
and fauna gives rise to biochemical oxygen demand (BOD). I1 is difficult to attain the

threshold limit of DO for aquatic life, since environmental conditions, waste loading and

natural levels of DO vary considerably and the existent composite aquatic life has variable

demand for DO depending on their composition. age, activity. nutritional status etc.

However, it has been observed that below 3 mg/l concentration of DO, good and diveniiied
aquatic life may not sustain since feeding of many organisms is stopped and their growth is

retarded at lou DO levels. Embryonic and larval stage of aquatic life are especially

lulnerable 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 ol DO during March 2020 was 2.7-11.6 mg/l (av. 6.5 mg/l), uith
comparable surface (7.1 mg/l) and bottom water (6 mgll) averages (Table 2.1). The high and

low tide averages of DO at I km zone were 8.6 mg/l and 7 .0 m{1. respectively dwing March

2020. Consumption of DO during heterotrophic degradation of oxidizable organic malter

creates oxygen demand referred as BOD, measured after incubation of DO samples for 3

days at 2ToCsoon after the collection. Presence of sufficient DO through replenishment keeps

this demand low. However, input of oxidizable organic matter often cause enhancement of
BOD, which is the indicator of unfavourable conditions for the aquatic life. The BOD uas

ranged at 1.2-6.6 mgll (av. ).7 mgll) during March 2020, with surface and bottom water

averages of 3.7 mgfl and 3.6 mg/I, respectively (Table 2.1). The high low tide averages of
BOD at I km zone werc 4.2 mg/l and4.5 mg/I, 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: Variation 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 ,5 -g.4 throughout, which indicated that in the

study area a well oxygenated water column prevailed for the healthy aquatic life. Dwing
MNch 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 m{l associaled with fairly high DO (>7mgll) observed in the

northem 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.

2.1.8 Nutrients

The nutrients such as forms of phosphate, nitrogen and silicon, along with trace

metals are used by phltoplankton during primary productivity. Amongst these, nitrogen and

phosphorus occur in estuarine and coastal water mainly in forms of nitrate (lllOf ; oxidation
state +5) and ammonium (NHl*; oxidation state -3) along with other compounds. The

dominant forms of nitrogen that exist in seawater are nitrate (NO::N), nitrite (NO2--N) and

ammonium (NH+--N). NH+*-N is produced during the oxidation of organic matter, which is
later oxidized to produce NO3--11 uiu NO2--1r1, in the presence of sufficient quantities of DO
in the environment. NOz:N is an intermediate product of oxidation of NH+*-N and reduction
of NO3--\ and is thermodynamically unstable. Nitrogen cycle involving elementary
dissolved nitrogen; oxides: NO:-, NOz- and reduced forms: NHa*, play a significant role in

l5



sustaining life within the aquatic environmenl. NO::N is the end product of oxidation and
most stable form at pH 7. The principat source ofnitrogen in marine environrnent is fxation
of atrnospheric Nz. NOz- occurs in seawater as an intermediate product of NO:- reduction in
microbial processes i.e. denitrification at low oxygen level at which NOz- is further
transforrned into Nz under anoxic conditions. lnorganic phosphorus occurs most oflen as the
phosphate (PO4I-P). Though these nutrients are essential for life support in the aquatic
environment, their enrichment in nearshore regions may hamper the coastal nutrient smtus

and in extreme cases it 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 nuaients in creek and near-shore regions may hamper the coastal

nutrient status and in extreme cases it can lead to eutrophication.

(D Phosphate (PO4}-P)

Phosphate is an essential nutrient required for plant nutrition. Anthropogcnic
sources of phosphates in coastal marine environment include domestic sewage, detergents,

effluents from agro-based and fertilizer industries, agricultural runoff, organic detritus such

as leaves, cattle waste etc. The range of phosphate around the study area during March 2020

was 0.04 1.7 pmoUl (av. 0.6 pmoVl), with surface and bottom averages of 0.5 and 0.7 pmoUl

respectively (Table 2.1.1). The higher value (1.7 pmol/l) observed at nearshore region in the

North also associated with high BOD could be related with localized discharge. The average

limits of phosphate during high and low tides were almost similar i.e. O.7pmoVl during

March 2020. The average PO+3--p lru1u"t at different zones during the three sampling periods

are presented in Figure 2.1 .8 (r)
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Figure 2.1.8(i): Variation of phosphate in the coastal waters offMumbai during different

sampling periods.

A decreasing trend in the average concenlrations of phosphate from I km to 8 km

zone was observed during all three sampling periods indicating distinct spatial variability. On

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 short term changes, which is
apparently not signifi cant.
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(ii) Nitrate (NOs -N)

The nitrate range during March 2020 was 0. I -8.4 pmoVl (av. 2.8 pmolfl). The
average limits of nitrate in surface and bottom were2.3 and 3.3 pmol/I, respectively (Table
2.1.1). The average limits of nitrate during high and low tides were 3.8 and 3.5 pmoVl,
respectively during March 2020.

(iiD Nitrite (NO2--N)

The range of NOz--N was between 0.001 and 2.6 ymoVl (av.0.6 pmoVl), with surface

and bottom limits having ranges of 0.001-2.1 and 0.1-2.6 pmoll respectively (Table 2.1.1).
The average limits of NOz--N during high and low tides were 0.7 pmoVland 0.6 pmol/|.
respectively in March 2020. The average values of NO2--N of all three zones during the three

sampling periods are presented in Figure 2.1.8 (ir) and (iii).

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(NII4--iD

The ammonium is unstable in natural surface waters, therefore further oxidized to

nitrate via nitrite. The concentration of ammonium in surface and bottom water column were

ranged at 0.3-4.7 pmoVl and 0.5-8.1pmol-/l respectively, whereas the ammonium

concentration varied between 0.3-8.1 pmol,4 (av. 1.7 pmolfl) during March 2020 (Table

2.1.1). The average limits of ammonium during high and low tides were 2.0 pmoVl and 2.1

pmol/I, 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. I .8 (ii): Variation of nitrite (left) and (iil) ninate (right) in the coastal waters off
Mumbai during different study periods.
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Figure 2.1.8 (iv): Variation of Ammonium in the coastal waters offMumbai during different

periods.

As shown in the figure, the mean values of ammonium indicated 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.

Overall, the nitrogenous component such as nitrate and nitrite were lower during the

sampling period, 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 lhree

zones associated with lower BOD suggests a natural nutrient variability in the region.

(v) Sulphate (SOr2)

Sulphate (SO+2) is one of the conservative elements, which co-varies with chlorinity
in seawater with a constant ratio of SO,r2-: 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, t977). The SO+2-: Cl ratio may vary with
the addition or removal of SOc2. Hence, the addition of SO+2- rich substance can enhance the

concentration of SO.r2- and thereby the SO+2-: Ct ratio. Furthermore. reduction due to removal

or dilution of SOq2- salts can cause decrease of SO+2- : Cl ratio. The range of sulphate during
March 2020 was 2.0-2.9 g/kg (arr. 2.4 ilkd. On an average there was no significant variation
in sulphate values between surface and bottom water column during the sampling campaign.

The average limits of sulphate in surface and bottom waters ranged between 2.0-2.9 g^'g Md
2.1-2.7 glkg respectively during March 2020. The zonal average SO+2- values during the

different sampling periods are presented in Figure 2.1 .9 (a).
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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 SOl2-: Cl ratio varied within a very narrow range in
surface as well as bottom water samples i.e. between 0.l3 and 0.15. From the Figure 2.1.9 (b)

it was evident that the average SO+2-: Cl at all the stations were nearly identical and, in the

range observed for the natural seawater. The SO+2- 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 Mumbai during different periods.

The results indicated that all the data points (2 o sv.) are in line with the average SOl2-

: Cl- ratio of sea water (i.e. 0.14; Morris and Riley 1966). Few of the observations indicated

higher or lower SO+2-: 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 tiere was no accumulation or removal of sulphate in the study area.
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2.1.9 Petroleum hydrocarbon (PHc)

Naturally occurring hydrocarbons in aquatic environment are in trace amounts of

simple forms produced by microbes. PHc derived from crude oil and its products are added to

marine environment by anthropogenic activities namely production of crude oil and its

products, their transport, ship traffrc, etc. Prominent land-based sources are domestic and

industrial effluents, atmospheric fallout of fuel combustion products, condensed vapom etc.

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 etc. Samples for

PHc were collected lm below the surface water. The concentration of PHc measured during

March 2020 around off Mumbai was ranged at 1.7-3.7 pgll (av. 2.8 Stgll) (Table 2.1.1). The

comparative averages of PHc during March and December 2019 for all three zones are

presented in Figure 2.1 .10.
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Figure2.1.l0: Variation of PHc variation in the coastal waters offMumbai during different

periods.

As presented in Table 2.1.1, the average values of PHc decreased from I km z-one

towards 8 km zone dwing 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 PHc were comparable with previous studies around the same region.

2.2 Sediment quality
The sedimentary bed in coastal aquatic systems act as an eventual sink of SS, which

often carries significant amount of chemical substance (metals, organic carbon and

pollutants) from the source region via water column. The pollutants removed through
adsorption are attached to the SS. In several instances, it is observed that even close to a
location of effluent release, the metal content in receiving water often decreases to a normal
value making assessment of contamination through analysis of water. a difficult task-

The concentrations of metals, organic carbon (C6,g) and pollutants increase over a

period of time a1 the sediment-water interface dependent upon the balance between their
receiving fluxes, accumulation and removal rates. Moreover, the accumulation of metals, C-g
and pollutants in sediments over a period of time can substantially indicate the qualiq' of
sediment. A good quality sediment substratum is essential for a sustainable healthy benthic
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ecosystem. The data on metals, PHc, phosphorous and Co,e in the sediment samples collected
during March 2020 are presented in Table 2.2.1.

2.2.1 Texture
The textural characteristics 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 p€rcentage 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 Figwe 2.2.1.
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Figure 2.2.1: Texture (Sand (top), Silt (middle) 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 rmcontaminated 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 emuents. The forms of metals in sediment

namely hydroxides, sulfides, carbonates associated with organic substances entering through

aqueous phase are inlluenced by several factors that determine their residence time in
thermo-dynamically metastable phase. They are enriched as detrital minerals, chemically

absorbed and complexed, co-precipitated, flocculated eventually settled in sediment. The

variation of metal content largely depends upon the texture of bed sediment. Studies have

demonstrated that marine sediments from industrialized coastal are.rs are greatly

contaminated by metals; therefore, the evaluation of metal distribution in surface sediments is

useful to assess the pollution in the marine environment. The results of metal content in
sediments from the subtidal regions off Mumbai during March and December 2019 are

presented in Table 2.2.1. T\e average contents of different melals in three different zones

during the three sampling periods are presented below.

Results indicated the metals contents along the dispersal pathways e.g. from I km to
8 km zone off Mumbai did not follow any significant trend. Exceptions were AI, Fe, Ni and

Cu. which showed a marked decrease at I km zone during March 2020. Variations 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 etc. The variations in the
concentration of trace metals could also be due to chaaging levels of A1 and Fe, which
generally inlluence the concentration of trace metals. The average levels indicated nearly
similar values during March 2020 as compared to other two sampling campaigns. Honever,
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 signifrcantly as compared 10 their utilization in dynarnic coastal
envirorunenl such as Mumbai.

,t
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Figure 2.2.2: Variation in Aluminium (Al), Manganese (Mn), Cobalt (Co), Copper (Cu),

Chromium (Cr), Iron (Fe) , Nickel (Ni), Zinc (Zn). Mercury (Hg) in the coastal

sediments off Mumbai during different sampling periods.

2.2.3 Petroleum hydrocarbon @Hc)
The concentration of PHc in sediments off Mumbai is a vital pararneter 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 trarsportation activity or
major oil spillage adsorbed by SS, thereby eventually deposited on the sediment. Hence. PHc

levels in sediment serves as a useful indicator of cumulative effect of oil contamination. The

average concentration of PHc in sediments from different zone is presented below. The PHc

in sediments ranged from 0.0 to 1.0 pglg during March 2020in the study area (Table 2.2.1).

The zone wise averages of PHc in sediments during both sampling periods are presemed in
Fignre 2.2.3.
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Figure 2.2.3:Variation of Petroleum hydrocarbon in the coastal sediments off Mumbai during
different sampling periods.

There was no significant trend of PHc variation observed in sediment during lr{arch
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 average PHc limits were
relatively lower at the I km and 8 km zones as compared to 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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Figure 2.2.4:Variation of Organic Carbon in sediments in the coastal waters off Mumbai
during different sampling periods.

The average content of C6.g 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 Coo in all the

three zones were comparable with the limits found during the previous campaigns. The

contents of Co.g varied negatively with sand in the sediments during this study. The contents

of Co,g often corresponds to their nature and origin, however the content itself may not
represent with any specific source but when compared alongside of other parameters such as

total nitrogen content and the isotopic signatures, the potential Core Sollrc€S can be identified.

2.2.5 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, agricultural runoff etc. The phosphorous in sediments ranged

between 887 -1324 pg/g during March 2020. The average contents of sedimentary P in all
the three zones ofthis study are presented in Figure 2.2.5.
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2.2.4 Organic carbon (Co.g)

Organic matter in nearshore and coastal sediments are mainly sourced from terrestrial
runoff. Anthropogenic organic matter inputs can be reflected through abnormal increase in
cn,g, u'hich can disturb the ecosystem. corg present in the bed sediments are utilized by
benthic organisms to a large extent. A fraction is also decomposed in the presence ofDo 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 Corg in the subtidal sediments from all the three zones of this study
are presented in Figure 2.2.4.
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Figure 2.2.5:Variation of Total Phosphorus in the coastal sediments offMumbai during

different sampling periods.

The average contents of sedimentary P around all the three zones off Mumbai region

did not vary significantly during March 2020. The average content of sedimentary P during

March 2020 showed decreasing pattem from I km to 8 km zone and similar to the pattem of
December 2019 as shown in the figure. This is indicative of the addition ofP to the nearshore

region.

In summary, it was considered that the sedimentary parameters such as texture,

metals, PHc, Co.e, and P in the subtidal sediments around off Mumbai varied widely within
the region, but hardly indicated any abrupt rise in values as compared to the previous

monitoring results across the same region. Also, clear seasonal trends with less spatial

variability are seen for geo-chemical elements such as Co,g, certain metal, P, etc.
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'Iable 2.1.1: Water quality at stations in the coastal waters off Mumbai during March 2020
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'l'able2.2.l: Sediment quality in the coastal waters off Mumbai during March 2020.
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2.3 Biologicalcharacteristics

Evaluation ofthe biological components ofan ecosystem is integral to any environmental

monitoring study as the consequences of any fluctuation in physico-chemical paramaers is

eventually on the biotic components. The important natural factors which influence fauna in

coastal areas are tides, currents, freshwater flow. water quality and sediment characteristics.

Faunal components in coastal waters are highly diverse inhabiting a variety of ecosystems. The

basic process in an aquatic ecosystem is the production oforganic carbon by photosynthesis. The

anthropogenic stress may cause the communities 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 malter deposited in sediments of ecosystems modified under stress.

Depending upon the t)?e, strength and extent of a stress factor" the ecosystem will react to either

re-e$ablish 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; phytoplankton pigments, cell counts and generic diversity; zooplankton

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
early waming of potential damage. A collective evaluation of all the above components is a
reliable approach to predict the state of equilibrium of aquatic life ol coastal area offthe srudy

area. The results are given in Tables 2.3.1- 2.3.24.

2.3.1 Microbialstudies
Microbial ecology is on the forefront of developing and applying a new generation of

indicators of environmental stress and ecological change. The roles played by marine

microorganisms are profound in the overall normal functioning. stability and continuance of the

marine 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 ofthe food web. and form food for protozoa, invertebrate larvae
and many large zooplankton 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. [n order to bring into locus the impoftance 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
oceanic processes.

Coliform bacteria such as Escherichia coli and Faecal streptococci (Genus:
Streptococcus) are the two most important groups of non-pathogenic bacteria found in sewage.

t
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Because ol number of problems associated with the determination of populations of individual
pathogens, non-pathogenic bacteria (such as coliforms) are used as indicators of water pollution.
Untreated domestic waste-water has about 3 million coliforms/IO0 ml. Because pathogens

originate from the same source, the presence of high numbers of coliforms indicates potential

danger. Bacteriological analyses for present study included the enumeration ol total viable

bacterial counts (TVC) and colilorms at 13 stations in the coastal waters off Mumbai. Total

Viable Counts (TVC), Total Coliform (TC). Faecal Coliforms (FC), Escherichia coli like
organisms (ECLO) and Streptococctts faecalis 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 103 -1200 x 103

CFU/ml 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 2019, TVC showed an increasing trend towards offshore. ln December 2019, the counts

at I km and 8 km zones were compa4able (Figure 2.3.1). TVC were particularly high at I km

zone during March 2020 whereas during March 2019 the counts were found to 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 periods as compared to December.

b) Sediment
The average TVC counts in the sediments off Mumbai ranged from l0 x lOa to 2280 x

104 CFU/g during March 2020 (Table 2.3.2). Tbe comparirtive 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: Variation of TVC counts in the sediments off Mumbai during different
periods.

The average TVC counts in sediments were higher at I km zone during March

compared to two other sampling periods. In March 2019, the TVC count was higher at

zone. The average TVC counts during December 2019 were found to be 2-3 folds lower at all the

three transects compared to that of March 2019. The average TVC count at I km zone in March

2020 was found to be l0-12 times higher compared to that of December 2019 (Figure 2.3.2).
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Table 2.3.I : Microbial counts in the coastal waters (CFU/ml) ofT Mumbai during March 2020

Table 2.3.2: Microbial counts in sediments (CFU/g) in the coastal waters off Mumbai during March 2020

a-;aa

1?
:,J

uJ. o

Q"'

..r ,j?

za
'x

-a
6

I

5

Fld Frbb Fld Ebb F'Id Irhb F'td Ebb []ldTide Itbh Spot Spot Spot Spot Spot Spot Spot

850 1200 t0 il0 90 50 660TVC xlOr il0 520 40

t0 2280 t0 l0 80 20 60TVC xl0a 4o t0

33

Type of
Bacteria

1 ) 3 4 5 6 7 8 9 l0 ll t2 13

lkm 3km 8km

Type of
bocteria

I , 3 4 5 6 7 8 9 l0 ll l2 l3
lkm 3km 8km



2.3.2 Phytoplankton
Phytoplankton are a variety oimicroscopic plants passively drifting 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 in 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 to indicate the quality of
the water mass in which they are found. A normal ecosystem with a natural balance between

different trophic levels viz. primary, secondary and tertiary productions gets disturbed and

imbalanced of its food chain due to anthropogenic pollutants. Generally. phytoplanklon standing

crop is studied in terms of biomass by estimating chlorophyll a and primary productivity and in

terms ofpopulation by counting total number ofcells and their generic composition. When under

stress or at the end of their life cycle, chlorophyll in phy'toplankton decomposes with
phaeophltin 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 phyoplankton pigment chlorophyll a in the study region ranged between 0.2-13.7

mglmr (av.5.4 mg/mr) during March 2020 (Table 2.3.3). During the study period the variability

of chlorophyll a in the surface and bottom waters was not significant. The chlorophyll a in
surface water ranged at 0.7-13.7 mg/ml (av. 5.9 mg/ml) and bonom waters 0.2-13.1 mg/mr (av.

4.9 mg/mr) respectively. The concentration of Phaeophyin in the study region ranged between

0.1-3.5 mg/m3 (av. 0.9 mg/mr). Phaeophyin in the surface water ranged at 0.1-1.7 mg/m3 (av.0.5

mg/m3) and in bottom water it ranged between 0.1-3.5 mg/mr (av. 1.2 mg/m3) during the study

period (Table 2.3.3). The average values of chlorophyll a 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 offMumbai during
different sampling periods.
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The above figure revealed that chlorophyll a was found to be relatively higher during

March 2020 at the I km zone compared to the other two sampling periods (March & December

2019). The enhanced concentration of chlorophyll a at I km zone (March 2020) could be

probably because the area received nutrients from the nearby terrestrial zones. On the other hand,

chlorophyll a during December 2019 were comparable at I km and 8 km zones. The lower
chlorophyll a concentration at I km zone in December 2019 compared to the two other sampling
periods could be attribuled to the seasonal variation, additionally it could also be due to the

difference in phytoplankton taxa. During March 2019 nd 202O, the chlorophyll values were

highest at the I km zone (Figure 2.3.3). The chlorophyll a: phaeophyin ratio which indicates the

health of the phytoplankton cells revealed that the cells were not under any kind stress as the

ratio was >l at all stations (Table 2.3.3).

Impact of tidal variation on chlorophyll a was also studied along the I km stretch of
coastal waters of Mumbai (Figure 2.3.4). The tidal variation in chlorophyll a showed that station
2 had high chlorophyll a during tull ebb (F.Ebb) and full flood (F.Fld) 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-amual variability in the contribution of
chlorophyll a. Enhanced chlorophyll a during F.Fld 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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Figtre 2.3.4: Tidal variation in the chlorophyll c distribution in the coastal waters off Mumbai
during different sampling periods.

Phy,toplankton cell count (population) and total genera from I to 8 km stretch were

studied during March 2020 (Table 2.3.4). During March 2020 phytoplankton cell count in the

study region varied within range of 70.5-1200 x 103 cells/ I (av. 401.6x 103 cells/ l).
Phyoplankton cell count in surface and bottom water ranged at 70.5-811.2 x 103 cells/ I

(av.400.9 x 103 cellV l) and 70.5-1200 x 103 cells/ | (av. 402.3 x 103 cellV l) respectivety in
March 2020 (Table 2.3.4). The average phyoplankton 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: Variation of phltoplankton cell count distribution in the coastal waters offMumbai
during different sampling periods.

The above figure indicated that the phltoplankton cell count wzls 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 to

be 2 to l0 fold lower during December 2019 and March 2020 compared to March 2019.,ar

decreasing trend in phytoplankton cell count was observed towards the offshore region during all

the thrce observation periods (Figure. 2.3.5). The impact oftidal variation on ph)'toplankton cell

count was studied along the I km stretch ofcoastal waters of Mumbai (Figure. 2.3.6).

The tidal variation in phltoplankton cell count indicated that station I was with high cell

count during F.Ebb during March 2019, while during December 2019 and March 2020 impact of
tidal variability on phytoplankton cell count was minimal (Figure 2.3.6).

Phytoplankton genera (no) in the study region varied considerably in the range of 9-29

(av. 17) during March 2020. Phltoplankon genera (no) in surface and bottom waters were

ranged at 9-29 (att.l9) and 9-25 (av. I 5) 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 increment in genera number were observed during the present sampling period (81

no) as compared to March 2019 (46 no) and December 2019 (61 no).

During March 2020 the major class of phyoplankton observed were diatoms followed by
dinoflagellates, similar to March 2019 and December 2019. The abundance of phytoplankton

species was in the order of'. Chaetoceros curviselus >Chaetoceros decipiens >Skeletonema

costatum >Chaetoceros lorenzianus >Gymnodinium cstenatum. Among the diatoms,
Chaetoceros cunisetw, Chaetoceros danicus, Pseudo-nitzschia d stralis and among the
dinoflagellates Gymnodinium catenotum and Gyrodinium spirale were observed in all the three
zones during March 2020 (Table 2.3.5). The comparative account of phytoplankton 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 offMumbai during

different sampling periods.

The generic diversity was always higher at 3 km zone during March 2019, December

2019 and March 2020 (Figure 2.3.7). Present generic diversity was higher at the I and 3 km
zones. 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 phy'toplanklon total genera distribution in the coastal waters off
Mumbai during different sampling periods.
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Figure 2.3.8: Variation in phyoplankton species diversity index in the coastal waters off
Mumbai during different sampling periods.

The phytoplankton 11'were higher during December 2019 and March 2020 indicating

balanced phytoplankton populations during that period. The diversity index. 11 was almost

comparable between the zones during the sampling periods of December 2019 and March 2020.

The Il' were relatively higher during December 2019 at 3 km zone as compared to the

observations during March 2019 and March 2020 (Figure 2.3.8).

Shannon-Wiener diversity index can be used as a proxy for ecosystem modification under

eutrophication or pollution stress. Shannon Wiener index as a pollution index suggests the

following scale: 0-l for high pollution (poor). l-2 for moderate pollution (bad), 2-3 for
marginal pollution (moderate), and 3-4 for incipient pollution (good) (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.

Pollution Index:0-l (Poor); l-2 (Bad);2-3 (Moderate) and 3-4 (Good)

rIktrl
.Iknl
tSl n

., 1
t)

.=3

,>c
,3 I

Ao {
I\Iar:0I\Iar l9 De( 19

Peiod of sarpling

I Bad Good Moderate
2 Bad Cood Good
J

4 Poor Moderate Moderate
Moderate5

lKm

Poor Moderate
6 Bad Good Moderate
7 Bad Good Moderate
8 Bad Good Moderate
9

3Km

Poor Good Good
l0 Moderate Moderate
ll Bad Good Moderate
t2 Bad Good Moderate
l3

8Km

Moderate Moderate Moderate
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69.2 oh of the stations indicated bad condition during March 2019 while in December 2019 the
system recovered and more than 50% of the study region remained in good condition. During
March 2020. 84.6 o/o stations were in moderate category.

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-l 14.

Poor 23.1

Bad 69.2

Moderate 7.7 30.8 84.6

Good 69.2 15.4
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Table 2.3.3: Range and average (parenthesis) of phyopigments in the coastal waters offMumbai
during March 2020

Mirl Ma'
t.6-9.4
(5.5)

0.7 -1.7

(1.2)
2.2-3.5

(2.8)
4.6-10.1

(7.4)
0.44.4
(2.4)

I

Min lMax
7.3-8.1

(7.7)

t5.5-17.2
( l 6.3)

6.5-1O.2

(8.4)
2

9.8-13.7

(l1.8)
I1.3-13.1

(12.2)
0.6-0.8

(0.7)
I 7

s)

1.3

(l

1.5-5.5

(3.5)
7.5- l0.l

(8.8)
3.7 -6.1

(4.e)
0.5- l .4

(1.0)
t.1-2.4
( 1.8)

7.0-13.9

( r 0.s)

0.3-0.3

(0.3)
2.4-3.5

(3.0)
26.7-29.2

(27.e)
2.3-3.3

(2.8)
I 7.9-8.0

(8.0)
8.0-8.0

(8.0)

2.6-17.7

( l 0.2)

1.4-2.9

(2.6)
2.2-4.8

(3.s)
2.2-2.6
(2.4)

0.3-0.8
(0.6)

0.9-0.9

(0.e)
5

lkm

6.2-6.4

(6.3)
0.6-0.6
(0.6)

2.1-2.4

(2.2)
9.2-10.3

(e.7)
1.7-2.9

(2.8)
6

5.9-5.9

(s.e)

7 .7-7.4

(7.3)
8.4-8.5

(8.4)
0.5-0.6
(0.5)

l.l-1.3
(1.2)

r2.8-13.9
( l 3.4)

6.1-7.6
(7.0)

7

3.24.5
(3.e)

?.24.8
(3.s)

8
0.8-0.9
(0.e)

0.2-0.4

(0.3)
0.2-0.3

(0.2)
0. l-0.2

(0.1 )

r 3.5-14.5

(r 4.0)

2.8-3.0
(2.e)

9

3km

8.3-8.4

(8.3)
I.3-l.5
(t.4)

0.6-0.6
(0.6)

0.5-0.5

(0.5)

10
3.8-3.9
(3.8)

4.14.3
(4.2)

0.3-0.4
(0.3)

0.8-t.0
(0.e)

9.6-13.4

(r r.5)

4.2-5.0

(4.6)

ll 4.4-4.8
(4.6)

4.7-5.2

(5.0)
0.3-0.3

(0.3)
0.3-0.5

(0.4)
13.8- 17. I

( l s.4)

8.9- l s.9

112.4)

t2
5.0-5.3

(5.2)
4.0-4.3

(4.1)
0.3-0.6
(0.s)

0.6-0.8

(0.7)
7.9-16.2

( 12.0)

5.0-7.5

(6.2)

13

8km

0.7-0.8
(0.7)

0.5-0.6
(0.5)

0.1-0. t
(0. t)

0.1-0.1

(0.t)
9.0-9.5
(e.3)

6.0-9.2
(7.6)
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Table 2.3.4: Distribution olphyoplankton population (cell count) and genera in the coastal

waters offMumbai during March 2020

B

1030

F.FId
772.0 1200.0 l8

I
614.0 829.0 )6 22

0845

F.FId
690.0 491.0 21 25

2
1500

F.Ebb
811.2 581.0 2l l9

1000

F.FId
593.0 415.0 28 22

3

498.0 551 .0 26 24

.l 1130

Fld-Ebb
476.0 476.0 t6 l1

0700

F.FId
246.0 327.0 12 l4

5

lkm

1400

F.Ebb
255.0 309.0 l3 9

6
1307

Ftd-Ebb
429.0 426.0 21

7
0718

EbtI.Fld
642.5 678.0 29 t7

8
1100

Fld-Ebb
422.0 t9 20

335.0 230.5 2t t49

3km

1005

Fld-Ebb

l8 t4t0
ll l5

Fld-Ebb
126.9 300.s

186.0 208.5 l6 l111
1007

Fld-Ebb

0800

Ebb-Fld
84.5 70.5 9 9t2

0835

Fld-Ebb
82.5 l0 9l3

8km

4l

Station
I)istance

(km)
Time &

Tide

Cell count
(no x ld Cetls/ l)

Total genera

(no.)

s B s
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1640

F.Ebb

1605

F.Ebb

l6

405.5

70.5



l)iatoms
0.1A s t e rione I I ops is gl ac ia I is 0.4 0. 1 <0.1

A ul ac o se i ra gr annu I ala 0.I <0. i

B ac te r ia s tum de I i cat u la <0. I <0. I 0.1 <0. I

B oc I e r ias t rum hy ql i num t.0 0.3 <0. I 0.3 0. I

Bacteriastrum varians o.4 <0.1

C hoe toce ros curv i se tus 42.4 18.3 34.4 24.t 27 .7 36.0 26.4 3 5.9 25.4 39.',t t6.6 t6. I 32.4 2 8.q

Chaetoceros danicus 1.0 0.7 0.6 0.2 0.3 l.t 0.li 0.8 I,I 0.4 0.9 0.6 2.6 0.9

Chaetoceros decipiens 26.2 t7.t I5.4 8.3 20.3 2'7 .0 t {i.7 8.2 3 t.9 34.5 3 8.9 t9.0

C haeto c e ro s lorenzi anus 29.8 8."t t0.9 4.6 t 6.8 I t.2 t0.9 I 3.1 15.2 25.6 2t .3 14.6

Corcthron h)/strix <0. I <0.1

C y I i ndro t hec q c lo s I er ium 0.2 0.2 0.1 0.t <0. I

Dac ty I iosolen frogi liss mus t.2 0.6 l.t 0.5 0.t 0.t 0.3

Ditylun hriqhtwelli <0. I <0. I <0. I <0. I

Ditylum sol <0. I 0.1 0.t 0.t 0.t <0. I

0.t 0.3 t.l 0.5Eucampia zodiacus O,I 0.2 0.2

0.3Guinardia flaccida <0.1

0.3 t.3 0.2 0.8 0.2 0.4 0.4 1.3 0.6Guinordi7 striata 0.4 0.7 0.5

0.1 0.1Gyrosigmo sp. 0.1 <0.1

1.6 0.6 0.5 1.0 l.t o.'7 0.8Lquderia annulqta 0.2 0.5 0.'7

Le pt ocy I indrus danicus 0.1 0.4 0.4 0.1 0.t
Melosira sp. 0.5 <0. I

Meuniera membranacea 0.2 <0. I

Navicula sp. 0. I <0. I

Navicula lransitqns 0.1 0.I <0. I

Nitzschia longissima 0.2 t.7 0. 1 0.6 1.4 2.9 4.9 0.9

Nitzschia sp. <0. I

0. r 0.10.J 0.1 0.I 0.8 0.t

II

IIIII

Table 2.3.5: Composition (%) of phytoplankton population in the coastal waters oflMumbai during March 2020
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I

<0. I 0.t 0.3 0.t0.3Odontella mohiliensis

0.1 <0. IOdontellas inensis

0.I <0. IOdontella sp

<0.1 0.t 0,10.I 0.1 <0, IPlanktoniella sol

<0. I <0. IPleurosigmq angulalum

0.1 <0. I 0.2 0.2 0.5 0,I 0. t 1.0 t.6 0.3Pleurosigma directum

0.2 0.t <0.1Pleurosigma elongalum

0.1 0.t 0.4 0.1 0.4 0.3 0.5 t.0 0.3 0.2Pleurosigma normanii

<0. I0.2 0.t <0. IPodolampas palmipes

<0.1 0.1 0.1 0.1 <0. I 0.1 <0. I

5.5 1.2 3.6 0.4 2.8 1.4 2.4 4.34.2 2.3 2.9 t0.l t.0 3.3P seudo- n itzsc h i a austral i s

0.6 0. t 0.8 tt.8 0.2 0.9 0.2 0.2 0.9Pseudo- nitzsc h ia de I icat iss ima

1.0 0. tP s e udo - nilzs c h i a punge ns

t.l 0.7 0.t 0.4 0.5 0.4 0.3 0.2 0.t 1.0 0.4Rhizosolenias etigera

0.4 <0.1Rh i zos o le ni as ty I iformis

t 6.8 9.7 9.7 25.5 37.t 22.2 21.6 13.4 15.5 21.7 ll.5 t6. tSkelelonema cosldtum

10.8 5.4 7.8 8.1 1.8 2.6Skeletonema troPicum

2.0 1.3 0.8 t.t l.l 0.5 1.0 t.0 0.9Stephanopyxis sp.

0.3 <0. I 0.t <0. IStreptolheca sp.

0.1 <0. ISurirella q.
1.0 0.2 2.4 6.1 0.8 0.4 0.5 0.t 0.5 0.9Thql a: s io ne mq tli tzsc hio i des

0.t 0.6 0.4 0.tThalassionema sp.

t.2 1.3 <0.1 0.2 0.t 0.1 0.t 0.I 0.2 0.1 t.0 o.7 0.4Thalassiosira sp.

0.I0.2 <0. ITha I as s i o t hr ix frauenfe ldi i
0.3 0.1 0.2 0.t 0.5 0.tThalassiolhrix longissi a

0.2 0.3 0.4 0.3 0.40.3 0.2 0.t 0.2Th al as s i o thr ix n itzs c hio i des

<0. 1 <0. ITrachyneis sp.

n
I
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Species name
I 2 3 4 5 6 7 8 9 t0 l2 t3

lkm 3km 8km

Proboscia sp.
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2.3.3 Zooplankton
Zooplankton (Greek: Zoon, animal; planktos. wandering) are myriads ofdiverse floating and

drifting animals with limited power of locomotion. Zooplankton includes anays of organisms,

varying in size 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 lorms

with size ranging from a few-microns to a millimetre or more. In addition to size variations, there are

differences in morphological features and taxonomic position. Zooplankton by virtue of its food

value to higher animals forms a vital link between phyoplankton and fish and hence is an indicator

of fish productivity of a marine area. The zooplankton plays an important role to study the faunal

biodiversity of aquatic ecosystems. They include representatives of almost every taxon of tlte
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 to

the bottom sediments. The zooplankton are more varied as compared to phyoplankton, their

variability in any aquatic ecosystem is influenced mainly by patchiness. diumal vertical migration

and seasons. Environmental factors play a major role in the zooplankton distribution patterns and

species composition in the marine ecosystem. Their abundance are not only associated with changes

in food supply (phyoplankton crop)but also with a combined effect exerted by hydrographic

conditions and pollution stress.

Mesozooplankton standing stock varied widely in terms of biomass (3.7-74.7 ml/|00m', av.

24.2 ml/100m3)and population (26.8-1088.9 xl03/l00mr. av.255.6 ml/l00mr) during March 2020

(Table 2.3.6). The average zooplankton biomass ofthe zones during all the three sampling periods is

given in Figure 2.3.9.
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Figure 2.3.9: Variation in mesozooplankton biomass distribution in the coastal waters off Mumbai
during different sampling periods.

The biomass distribution study revealed that zooplankton parameters were higher during
March 2020 when compared to March 2019 and December 2019 observations. There was 8-10 fold
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 mesozooplankton
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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.

Figure 2.3.10: Variation in mesozooplankton tolal abundance distribution in the coastal waters off
Mumbai during different sampling periods.

Mesozooplankton population also 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. Total zooplankton groups ranged at ll-20 (av.l6) during March 2020
(Table 2.3.6). The percentage composition of mesozooplanklon composition revealed that copepod

dominated throughout the study region during March 2020 (Table 2.3.7). Similarly copepods were

the dominant groups present in the study region during March 2019 and December 20'19. The

mesozooplankton group dominance was in the order of copepod (90.7%)>lamellibranchs

(5.1%)>cladocerans (1.3%) >appendicularians (0.8%) during March 2O20 (T able2.3.7).The

mesozooplankton group diversity for the three zones during March 2019, December 2019 and March

2020 are given ir Figure 2.3. I I .
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Figure 2.3.1l: Variation in mesozooplankton group diversity distribution in the coastal waters off
Mumbai during different sampling periods.
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The mesozooplankton group diversity was higher during March 2020 mirroring the trends
indicated by zooplankton biomass and abundance. Intrazonal differences in group diversity were

minor. The impact of tidal variation on mesozooplankton biomass. population and group
distribution was investigated in the I km zone stations during March 2019 (Figure 2.3.12).

Figure 2.3,l2: Tidal variation of mesozooplanktonin the coastal waters offMumbai 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 contribution to biomass and population

from F.Ebb to F.Fld period. Among the tidal stations, 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. l2).The tidal

biomass, population and total groups during December 2019 are depicted in Figure 2.3.13.

Figure 2.3.13: Tidal variation of mesozooplanktoninthe coastal waters off Mumbai during
December 201 9.

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.Fld. The total groups during
the sampling period were almost similar (Figure 2.3.13). The tidal biomass, population and rotal
groups during March 2020 are depicted in Figure 2.3.14.
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The highest biomass was observed at station I 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 biomass and population were observed fiom F.Ebb to F.Fld period (Figure 2.3.14),

though without any specific trend.
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Figure 2.3.14: Tidal variation of mesozooplankton in the coastal waters off Mumbai during March

2020.



Table 2.3.6: Range and average (parenthesis) of mesozooplankton in the coastal waters offMumbai
during March 2020

lkm

9.0-62.1
( 35.5 )

8r.l^92.6
( 86.9)

t6-19
(18)

Cop€pods (88.3),

Osfacods (3.1),

LameUibranchs (2.8),

Luciler sp. (l-0'1,

Ctenophores (0.9).

Gastropods (0.8),

Dccapod larvae (0.6),

Siphonophores (0-5),

Medusae (0.5),

Fish eggs (0.5),

Fish larvae (0.3),

Foraminiferans (0.2),

Appendicularians ( 0. 1 ),
Cladocerans (0. I ),
Polychaetes (0.1),

Others (0.1).

I
(08t03t202o)

2

\o6to3t2o2o\

8.9-16.0
(12.5)

122.5-266.7

( r94.6)

l5-17
( l6)

Copepods (93.3),

Appendicularians (2. I ),
OsEacods ( 1.6),

Iamellibranchs ( 1.5),

Chaelognaths ( 0.4).

Polychaetes (0.3),

Cladocerans (0.2),

Gastropods (0.2),

Fish larvae (0.2),

Decapod larva€ (0-l),
Others (0.1).

107 t03/2020)
3.9-20.2
(l2.r)

37.9-287.0
(162.4)

17:20

(19)

Copepods (88.7),

Cladocerans(6.4),

Decapod larya€ ( I .3 ),
Appendicularians ( l.l ),
Fish eggs (1.0),

Siphonophores (0.5),

Chaetognaths (0.4),

Lamellibranchs (0.1),

Fish larvae (0.1),

Polychaetes (0.1),

Ctenophores (0.1),

Others (0.1).

4 \05/03 t20201
17.2-36.9

(27.t\
r54.8-351.4

(253.r )

t5-t7
( t6)

Copepods( 94.5),
Fish eggs (4.0),

Ostracods (0.3).

Polychaetes (0.3),

Appendicularians (0.2),

Decapod larvae (0.2),
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<-139

lkm

Siphonophores (0.1),

Foraminiferans (0.1).

Larnellibranchs (0. I ).

Others (0.1).

5

{05/03D020)

39.1-41.9
(40.5)

563.5-r088.9
(826.2)

l9-20
(20)

Copepods (78.2),

Lamellibranchs ( 19.5).

Decapod larvae (0.7).

Fish larvae (0.4)-

Chaetognats (0-3).

Gastropods (0.3).

Lucifer sp- (O.2\-

Ostracods (0.2).

Pol),chaetes (0.2)-

Others (0.1).

6

(08/03/2020)

3km

7.0-14.9
( U.0)

235.4-2'70.1

(2s2.8)
l5- l5
(15)

Copepods (97.4)

Cladocerans(l.l)
Appendicularians( 0.9)

Decapod lalae (0.3)

Siphonophores (0.1)

Gastopods( 0.1)

Fish larvae (0.1)

Lamellib.anchs (0-l)
Others (0-l ).

7

(06t03/2020)

l't.643.6
(30.6)

3M.0-689.9
(5 r 6.9)

l5-15
( l5)

Copepods (97.2),

Appendicularians( l. I ),
Cladoceraos ( 1.0),

Gastropods (0.4)-

Lamellibranchs (0.1),

Decapod larvae (0.1).

Others (0. I )-

8

(0'7 /03D020)

27.3-28.9
(28-l)

t'|2.5-178.8
(175.7')

t4-l5
( l5)

Copepods (96.8).

Appendicula ans (1.3).

Siphonophores (0.9)-

Cladocerans (0.4),

Chaetognaths (0.4).

Others (0.1).

9 (05103 t2020\
'13.7-74;7

(74.2\
633.0-637.5

(635.3)

l3- l3
(13)

Copepods (94.9),

Cladocerdns (3.0).

Appendicularians (1.4)-

Siphonophores (0.5).

Lamellibmnchs (0.1).

Others (0.1).

l0 (08/03/2020)
3.74.6
(4.15)

84.G.87.8

(85.9)

I I -12

(t2\

Copepods (96.3)
Cladocerans (1.4)
Appendicularians ( l.l )

Fish eggs (0.6)
Lamellibranchs (0.4)
Gastropods (0. t )
ChaelogEths (0. I )

5l

I

I

I



8km

Decapod larvae (0.1)-

Others (0.1).

ll
\06t03D020)

13.3-t 9,1

( 16.2)

38.0-57.8
(47.9\

l6- r6
(16)

Copepods (93.9)
Cladocerans ( 1.8)
Appendicularians ( l..t)
Foraminife.ans (0,5)
Chaetognaths (0.4)
Lamellibranchs (0.3)
Fish larvae (0.3)
Fish eggs (0-3)
Decapod larvae (0.3)
Siphonophores (0.3)
Lucifer sp. (0.21

Gastropods (0.1)
Polychaetes (0.1)
Ctenophores (0.1)
Medusae (0.1)
Others (0.1).

t2
(01 /03/2020\

l0.l -t2.6
(l r.35)

26.8-35.6
(3r.2)

l5-t5
(15)

Copepods (86.2)

Cladoccrans (3.4)

Decapod larvae (2-9)

Appendicularians (2.2 )

Chaetognaths (2-0)

Lucifer sp.(|.2\
Amphipods (0.7)

Gastropods (0.4)

Lamellibranchs (0.4)

Polychaeres (0. I )
Siphonophores (0.1)

Medusae (0. I )
Fish larvae (0.1),

Others (0.1).

l3
(05t03/2020\

10.7-10.7

( I0.7)
48.5-59.r

(53.8)

t4- 14

( l4)

Copepods (92.5),

Cladocerals (4.3).

Lamellibranchs (0.5).

Gastropods (0.4),

S iphonophores (0.4).

Decapod larva€ (0.4).

Chaetognaths (0.4).

Fish €ggs (0.4).

Fish larvae (0.4),

Lucifer sp-(O.l\,

Medusae (0.1).

Others (0.1)-
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Table2.3.7: Composition (7o) of' mesozooplankton in the coastal waters oflMumbai during March 2020

0.2 <0.I 0.1 <0. IForaminiferans 0.5 <0. I

0.5 0.1 <0.1 0.1 <0. I 0.80.5 <0.1 0.5 <0.1 0.3 0.1 0.4Siphonophores 0.2
<0. I0.5 <0.1 <0. I <0.1 <0. I <0.1 0.r 0.1Medusae 0.1 <0. I

<0. I 0.1 <0. I <0.1 <0. I0.9 0.t <0. I <0. I <0. ICtenophores

0.4 0.4 <0. I 0.3 <0. I <0. I 0.4 <0. I<0. I 0.1 0.4 2.0 0.4 0.2Chaetognaths

0.3 0.2 <0.10.t 0.3 0.t <0. I <0. I <0. I <0.1 0.t 0.1Polychaetes <0. I 0.1

0.1 0.2 6.4 <0.1 <0. I l.l t.0 0.5 1.4 t.8Cladocerans 3.4 4.3 1.3

1.6 <0. I 0.3 0.23.1 0.3Ostracods

94.5 78.2 97 .4 97.2 97 .0u8.3 93.3 88.7 94.9 96.3 93.9 86.2 92.5 90.7Copepods
<0.I <0. I <0. I <0. I <0. I <0. I 0.1 <0. I <0. I 0.7Amphipods <0. I <0. I

<0.1 <0. I <0. I <0. IMysids
<0. I 0.2 <0. I <0. I <0.11.0 <0.1 <0. I o.2 t.2 0.1 0,tLucifer sp.

0.7 0.30.6 0.1 1.3 0.2 0.1 <0. I 0.1 0.1 0.3 2.9Decapod larvae 0.4 0.3
<0. I <0. IStomatopods <0. I

<0.1 <0.1 <0. I<0.1 <0. IHeteropods

0.3 0.10.8 0.2 <0.1 <0. I 0.4 <0. I <0. I 0.1 0.1 0.4 0.4 0.2Gastropods

2.8 1.5 0.2 0.1 I 9.5 0.1 0.1 <0. I 0.1 0.4 0.3 0.4 0.5 5.tLamellibranchs
l.t 0.2 <0. I 0.9 I,I 1.2 1.40.1 2.1 t.l 1.4 2.2 <0. I 0.rlAppendicularians

<0. I <0. ISalpids

0.5 <0.1 1.0 4.0 <0.1 <0. I <0. I <0. I <0. I 0.6 0.3Fish eggs <0. I 0.4 0.4

0.2 0.1 <0. I 0.4 0.1 <0. I <0. I <0. I <0. I0.3 0.3 0.1 0.4 0.1Fish larvae
<0. I<0. I <0. I <0. I <0. I <0. IMarine insects <0. I
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2.3.4 Macrobenthos
Benthic communities are comprised of complex assemblages ol fauna living in association

with sea-floor sediments that play a central role in marine ecosystem functioning. They assimilate

substantial quantities of organic matter settling on the seafloor. which are transferred to benthic and

pelagic food webs. They are also important sources of food for demersal fishes and shellfish; and

regions with high benthic production are also known to supporl commercial fishery 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 to environmental perturbations are useful in

assessing the impact of anthropogenic impacl on water quality.

Macrobenthic organisms have been regarded as the best indicators ofenvironmental changes

caused by pollution, because oftheir constant presence. relatively long life span, sluggish habits and

tolerance to differential stress.Limited mobility of benthic fauna makes them exposed to physical,

chemical and ecological disturbances. Areas subject to stress. both anthropogenic as well as human,

will result in a shift in benthic assemblages. Undisturbed systems are olten 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 pm) are an

important component of marine benthic community with vital roles in benthic energetics. They have

an ecological significance in the testing of hypotheses and indices. The number and biomass of
meiofauna can vary to a great extent, according to season, latitude, water depth etc. Certain taxa are

restricted to particular sediment type. There is great degree ofvariation 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/m2 (av.3301 no/m2) and from 0.01 to 222.7 glm2 (av.lt.2 gtm21 (wet wt.)
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 macrobenthicbiomass 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 I km zone during March 2020. Intra-annual variability in macrobenthic biomass was
observed w-ith 12 fold increase in biomass during March 2020 compared to March 2019 at I 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 I 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 ofmacrobenthic group distribution in the coastal waters off Mumbai during
different sampIing periods.

The macrobenthic total group was observed to be higher at I km zone during March 2020.|n
March 2019, the total groups were observed to be higher at 3 km zone in the study region. The

distribution of macrobenthic groups did not show any particular pattem and presented an irregular

distribution (Figure 2.3. I 7).

The subtidal macrobenthic community during March 2020 was dominated by Phylum

A(hropoda (90%) followed 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 total of 50 and 43

macrobenthic tzrxa were identified during March 2019 and December 2019. Tanaidaceans were the

most dominant at stations 4 and 5 during the present study period. Cossuracoasla, Capitella capitata

andAmpeliscabrevicorniswere other dominant species observed during the sampling period.

Cossuracoastawas present at all the three zones.

The various statistical parameters of macrobenthic community status during March 2020 are

given in Table 2.3.10. The macrobenthic species diversity index (I/') ranged from 0.6 to 4.2 during
the sampling period. The evenness index indicated that the macrobenthic assemblages were well
balanced without any dominance ofopportunistic species. The comparative ecological quality status

ofthe stations during the three sampling periods are presented below.
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Shannon-Weiner index of macrobenthos indicated that the benthic ecological quality status ofthe
study area ranged between moderate to high during April 2019, bad to good during December

2019 and bad to high during March 2020. During March 2020, 4670 of stations fell in moderate

category.

c-q q6

I Poor Moderate

2 Good Poor

3 Moderate Good Good

1 Good High

t

lkm

Bad Bad

6 Good Poor Moderate

7 Good Poor Moderate

8 Good Moderate Good

9

3km

Moderate Moderate

10 Good Good Moderate

ll Hieh Moderate Moderate

t2 Moderate Moderate Poor

13

8km

Good Cood Poor

ll.l 7.7High
J J.J t5.4Good

22.2 33.3 46.1Moderate
23.1Poor 25

8.3 7.7Bad
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Table 2.3.8:Range and average (parenthesis) ofsubtidal macrobenthos in the coastal waters off
Mumbai during March 2020

I l
(3)

Decapod larvae, Fish lan ae,

Cossura coasto

I 0.01 0.5

(0.3)
25 - r00

(8t )

2 0.1 - 0.7

(0.3)

50-75
(62)

I 3

(2)
Cossura coasta

Agl aophamts dib roncht s,

Sthenelais sp.,

P a rap r i onosp i o pat ie $,
Maldanidae

3 0.5 5.1

(2.0)
75 300

(l s0) (4)
2-8

2.6 - 6.t
(3.e)

1675 - 4/50
(308r)

t9-2E
(24)

Tanaids,

Capitella capitata

.l

lkm

62_7 222.7

( r33.2)
20475 - 55400

(3838E)
t2 23

(l E)
Tanaids

(3)

Cossurd coasto,

Prionospio sp..

Aonides orycephala

6 0.t 2.4
(1.0)

75 425

(l8l )

,7 0.02 0.3

(0.2)
25 - 175

(t 12)
l-4
(3)

Cossura coa,sla,

A gl aophamus dibranc his.

Magelona cincta

8 0.1 l.l
(0.4)

25 - 150

(7s)
2-5
(3)

P a r apr i onos pi o patie ns,

Leinsenia gracilis

9

3km

0.0r 0.2
(0.1)

25 75

(44)
t3
(2)

Phoronids

l0 0.3 8.9
(2.E)

50 125
(81)

2-4
(3)

Cossura coasta,

Tanaids,

Paraonis sp.

0.1 0.5
(0.3)

75 - 175
(r re) (3)

3-4 Cossura coasta,

Capitella capitatL
Ninoe sp-, Paraonis sp.

t2 0.1 - 3.9
(l.l)

25-50
(43) (l)

1-2 Ninoe sp.,

Cossura coasto,

Pelecypods

t.l

8km

0.3.- 0.9

(0.6)
100 - 700

(500) (6)
3-E

Cossura coasta
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Table2.3.9: Composition (%) of subtidal macrobenthos in the coastal waters oIlMumbai during
March 2020.

Phylum Sipuncula
Sipunculids 5.6 '7.7 0.2i

Phoronids t0 3.5 8.1 l5 0.06
Phylum }{ollusca
Bivalvia 0.01

Gastropods 0.2 0.02 0.0r
Pelec)pods '1.1 0.21 l1 0.28

Phvlum:{emerte, 0.1

Nemeneaos 0.1

Phylum Atrnelida
Ag I a oph amus di b ranc his 1.4 t0 16.7 0.6 0.02 5.3 0.26

Aglaophamus sp. 0.00

Aonides orycephala 3.9 0.05 17.3 0.39
Aonides sp 2 0.31 6.9 0.45

Ap he I oc hae t a ji I ifu r nis I+ 1.3 0.03

Aricidia sp. 0.6 0.06

Capitella capitata r8.3 0.02 8.3 15.9 1.3 1.40

Caulleriella acicula .l 0.02 0.0r

Caulleriella sp. 0.2 0.03

Chone Jilicaudata 0.2 Ll3 0. t3

Cirratulus sp. 1 0. t6
Cossura coaslq t6 6t 8.8 0.2 3l.l 44.6 8.3 l1 6'1.5 r.39

Euchone sp. 2.2 r.03 1.08

Eunice indica 0.03

0.02Glyceru longipinnis 0.01

Glycera nalalensis 0.4 6.9 0.35

t.3 0.01Glycera sp.

1 0.2 0.03Isoldo pulchella

6.9 7.7 0.0.1

I 16.7 tl 0. t2lzrinsenia gracilis
7.5 0.09Lu rn bri ne re i s mete orono

{ 4.5 0.02 ll 0.11Magelona cincta 1.4

0.13Maldanidae (g€rl sp.) 12.8 I

l.l 0.12t0 0.4 6.9 l4Mediomastus sp.

0.02 8.3 l1 7.1 15.9 72 0.29Ninoe sp. t0 l 0.2

0.0r0.2Nolomastus sp

0.010.02Orbinia sp.
0.010.02Ophiodromus sp.

r 5.3 10.5 0.06Paraonis sp.
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Paraprionopio l].8 0.1 5.6 16.1 0..10

Pnyallodee

capensis

0.07

Phyllod<re

malmgreni

0.01

0.22Poectlochaetus

serpeLs

2.{ 0.05

0.15Prionospio sp 0.6 20.7 1.3

Pygospio sp 0.04

0.03Scoloplos 0.2 0.02

2.5 0.11Sigonbra pan'a l I 8.3 l{
0.0,1Spio sp 0.{ 0.02

Sternaspis

sculata

'1.9 0.57

Sthenelais sp 16.1 3.2 5.6 5.3 :. _i 0.35

0.2 5.6 0.03Sy//rs sp.

Terebellides 0.6 0.02 0.06

Phylum
Arthropoda

0.10Adpelisca
aequicorhis

0.2 0.r

7.1 0.: 1.84 5.6 1.69

Ampelisca q. 0.1 0.07 0.09

Cheiriphotis sp. 0.: 0.7 |

Cheiriphotis

lrifilrcata
0.03 0.03

Maera othonis 2 0.r5
Maera sp 3.1 0.8 1.3 0.99

Melaprote lla
problematica

ll 0.10

Paracaprella sp I r).07

Cumaceans { 3.2 0.,19 n.69

Copepods 0.1 r).03

Decapod larvae I 8.3 |.14
Brach) urans 0.2 0.07 t).07

Tanaids 23. r 91.01 5.6 l1 2i Ii,1.9

Penaeids .1 0.4 5.3
Isopods I 0.1 0. t6

IIIIII
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Table 2.3.9: contd. (2)
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a* qL11

Phylum
Echinodermata
Ophiuroids .1 0.4 0.05 0.09

Phl lum
Chordrta
Fish larvae 7.7 0.04

II IIIIIIIIIII

6l

I 2l3 4ls 6ll7 8le r0 | rr t2
I ktD 3km tkm



Table 2.3.10: Diversity indices of macrobenthic community in the coastal waters offMumbai during
March 2020

b) Meiobenthos
The meiofaunal population and biomass varied from 42 to 984 pg/10 cm2 (av.3O2.6 pg/10

c.'1 and from 6l to 4593 no/10 cm' 1ar. 607 no/10 cm2) iwet w1.) during March 2020 (Table

2.3.11). Faunal group diversity (no) in the study region ranged from 4-13 (av.6). The average

meiobenthic parameter values for the three zones during the three sampling periods are presented in
Figre 2.3.18 - 2.3.20.
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Figure 2.3.18: Variation in meiobenthic biomass distribution in the coastal waters offMumbai
during different sampling periods.
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Figure 2.3.19: Variation of meiobenthic population distribution in the coastal waters off Mumbai
during different sampling periods.
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Figure 2.3.20: Variation of meiobenthic group distribution in the coastal waters offMumbai 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 followed by hydrozoa polyp and foraminifera during March

2020. During March 2019 and December 2019 also it was observed that nematodes were the

dominant community. Groups like nemertina, fish egg, polychaeta, tanaidace4 echiura and copepod

were also encountered (Table 2.3.12).
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Table 2.3.1l: Range and average (parenthesis) ofsubtidal meiobenthos in the coastal waters off
Mumbai during March 2020
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Table2.3.l2: Composition (%) of subtidal meiobenthos in the ooastal watcrs ofT Mumbai during March 2020

IJ
I

5
L^)

r5.83 42.20 48.00 65. l5 19.20 37.01 40.91 35.34 17.7521.13 s2.21 3 7.88 35.5829.91Nematoda
37.61 32.00 6.57 36.80 25.97 35.71 25.tt617.70 27.27 t.67 2.37 27.1648.60 54.93Hydrozoa polyp
5.50 7.00 t9.70 38.40 29.2210.62 I 0.61 0.00 t3.64 25.86 71.60 t9.3714.02 5.63F'oraminifera

I .01 2.406.19 -,--,J 5.50 3.00 3.25 5.84 6.90 4.14 4.624.67 8.45Nemortina
1.52 1.603.s4 2.27 2.50 3.67 2.00 2.60 2.60 3.45 0.59 2.71t.87 7.04Fish egg

2.75 t.00 1.52 0.000.00 9.85 0.00 0.00 0.00 0.59 2.490.00 0.00Polychaeta
0.00 22.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 t.730.00 0.00Tanaidacea
0.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.540.00 0.000.00llchiura
3.03 3.33 r.83 1.00 3.54 0.00 0.00 0.00 0.00 0.00 1.29l.4l 2.650.00Copepoda
1.52 6.67 0.00 0.00 0.5 I t.60 t.95 0.00 0.86 l .78 l.l40.00 0.000.00Ostracoda
0.00 0.00 0.92 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.520.000.93lnsecta

J.JJ 0.00 0.00 0.00 0.00 0.00 0.00 0.86 l. r8 0.4 t0.00 0.00 0.000.00Bivalvia
0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00t.4t t.77 0.00 0.320.00I'lalacaroida

0.00 0.00 0.51 0.00 0.00 0.00 0.002.65 0.76 0.00 0.00 0.300.00 0.00Nauplius
0.00 0.00 0.00 0.00 0.00 0.00 0.001.77 0.76 0.00 0.00 0. t90.00 0.00Sipuncula
0.00 t.00 0.00 0.00 0.00 0.65 0.000.00 0.00 0.83 0.00 0. l90.00 0.00Turbellaria

0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.000.00 0.00Amphipoda
0.76 0.00 0.00 0.00 0.00 0.00' 0.00 0.00 0.00 0.120.00 0.000.00Oligochaeta
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.8(r 0.00 0.070.00 0.000.00Ophiuroid
0.00 0.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.060.00 0.000.00Cumacea

0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.050.00 0.00Cnidaria
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3 SEORELINE CIIANGE ANALYSIS
The Sentinel-2A images for the month ofJanuary with similar tides were used for extracting

the shorelines for the years 2019.2020 and 2021. The shorelines highlight the changes in the

coastline due to the undergoing land reclamation process. [t is observed that most of the reclamation

works carried outafter January 2019. Shoreline has shifted towards sea approximately l00m near

upper Worli, 300m in Cumballa hill and l50m near breach candy in January 2020 satellite image.

These were the initial changes observed, bul the recent shoreline from January 2021 shows a massive

reclamationin the sea. The land reclaimed isO.l6 Sq.km in upper Worli,0.12 Sq.km in Haji Ali and

0.40 Sq.km in Cumballa Hill regions (Figure 3.1). This analysis shows the progress of reclamation in

Mumbai coast and the status of coastline in other areas. It is also observed that there are no

significant shoreline changes observed other than the reclamation areas.
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Figure 2.3.20: Shoreline ofthe Mumbai coast in 2019,2020 and 7021
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4 CONCLUSIONS
Prediction of impacts of an activity on aquatic environmental quality is often achieved

by comparing the results of monitoring with the results obtained prior to 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 grid like manner covering the coastal

waters at different distances (lkm, 3 km, 8 km) from the area of development. Based on one-
time observations during March 2019, December 2019 and March 2020, which respectively
corresponds to the pre monsoon, post monsoon and pre monsoon seasons, the following
conclusions are drawn.

i. The rrend of variation in water temperature closely followedthat of air temperature variation at

thelkm, 3km and 8km 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
affected by any anthropogenic activities and more relative to short-term diumal variation in the

study region.

ii. There was no significant variation in pH averaged at lkm,3km and 8km zones 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 hydrodynamics in coastal water. The decrease of pH

during December as compared to March is indicated seasonal shifts in pH owing to low pH
water prevalent during post monsoon-. During all the sampling periods, the ranges ofpH range

did not exceed 9, which indicated no direct effect on aquatic life.
iii. The increasing trend of variation in salinity from lkm towards 8km was not statistically

significanq however, it can be indicative towards influence of marine waler at the distant
stations. The variation in salinity between March 2019 and March 2020 is relevant with short

terrn changes owing to dynamics of coastal water. Relatively lower salinity in December as

compared to March is indicaled inlluence of low salinity water during post monsoon. Overall,

there was no record of sudden rise in salinityduring the study period which can affect the

biological organisms.

iv. There was no distinctive variation in SS recorded among 1km, 3km and 8km zones during the

study periods- On an average, the SS values during all the three campaigns were lower than 45

mg/I, close to the standard limit found in coastal waters ofArabian Sea. Likewise, the turbidity
showed lower values during the March campaigns owing to seasonal change. The average

Iimits of turbidity were lower than 20 NTU, which is low when compared to standard limits of
turbidity generally found in the coastal waters of Ambian Sea. The turbidity in the study area

therefore, did not indicate any abrupt increase due to construction activities.

v. Throughout all the campaigns, average DO limits were higher than 5 rndl, at 1km, 3km and

8km zones, which indicated that well oxygenated water column prevailed for the healthy

aquatic life. The DO generally decreases either due to intense organic matter oxidation or

mixing with low oxygen waters. In the former case, BOD rises with a decline in DO.

However, during March 2020, higher BOD limits (>3 mg/l) observed were associated with

fairly high DO (>6 mg/l), 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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vi. Inorganic nutrients such as nitrite, nitrate and phosphate were comparatively lower during

March 2020, which is indicative towards their biological constraint during pre-monsoon,

which favours DO in the study area. There was no significant enrichment of nutrients due to

any anthropogenic activities during the study period. The ratio ofsulphate to chloride indicates

no significant enrichment ofthese ions due to construction activities.
vii. The average limits of PHc in water as well as in lhe sediment collected from the study area

indicated no significant contamination by oil compounds. which can affect the biological
organisms.

viii. The sedimentary metal contents at the lkm. 3km and 8km zones \,vere not significantly
enriched during the study campaigns and were mainly related with variation due to littoral
transport and/or continental sediment movement. The average concenlration of metal can

fluctuate along the longitudinal gradient due to differences in source and abundance in the

grainsized fraction of sediment deposited in the area. However, such variation was not found

during the study period. Similarly, the organic carbon content, which is often associated with
metal oxides remain less variable during the campaign. This is indicative of limited source

variability of sediment and/or no significant anthropogenic addition of metals into sediment.

ix. Seasonal differences in Tolal Viable Counts of bacteria were evident as the values were

distinctly higher during both the March periods as compared to December.

x. The enhanced concentration of chlorophyll , at I km zone (March 2020) could be probably

because the area received nutrients fiom the nearby terrestrial zones. The major class of
phytoplankton observed were diatoms followed by dinoflagellates.

xi. Shannon-Wiener diversity index (I/) can be used as a proxy for ecosystem modification
under eutrophication or pollution stress. /I'of phyoplankton were higher during December

2019 and March 2020 indicating balanced phyoplantrton populations during thaf period.

Shannon Wiener index of phyoplankton as a pollution index suggested poor and moderate

conditions during March 2019. During December 2019 and March 2020 the study area

indicated moderate to good condition.
xii. Zooplankton parameters were higher during March 2020 when compared to March 2019 and

December 2019 observations, indicating the absence of impact of anthropogenic activities on
them.

xiii. Shannon-Weiner index of macrobenthos indicated that the benthic ecological quality status of
the study area ranged between moderate to high during March 2019, bad to good during
Decernber2019andbadtohighduringMarch2020.DuringMarch2020,46%ofstationsfell
in moderate category.

xiv. Apart fiom the reclarnation regions, no significant changes in the shoreline is observed during
the study period.

The above conclusions will need to be further substantiated with future data for more cohesive
understanding of the changes in the coastal marine water qualify, its influencing facton and
shoreline changes.

x-x-x-End of this report-x-x-x
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