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FOREWORD

M/x. Syama Prasad Mookerjee Port, Kolkata (SMPK)has Port Operation in West Bengal
state. Synmn Pmsad Mookenee Port, Kolkata comprises two dock systems namely Kolkatn
Dack System (KDS) amd Haldin Dock Complex (HDC). SMP, Kolkata has planned 10
momior the currenl environmental status al the Haldia Dock Complex. They entrusted the
work of environmental quality monitoring to Mfs, Hubent Enviro Care Systems (P) Lid,,
Chennni having an Environmental Laborstory approved by the Central Pollution Control
Board (CPCH)YMinistry of Environment, Forest & Climate Change (MoEF & CC) through
thewr Work Order No. I1&CF/1Z&RT/345/1 205dmed 25.10.2021.

A comprehensive environmental monitoring program has been planned Lo monitor data for
the Quarter of Mar 2023 — May202). The monitored data on Ambaent Air Quality, Ambien
MNose Quality, Wnter Quality, Sediment Quuality in river and Green Belt Development are
eollected and presemted in this repon

Oar gincere thanks (o Haldia Dock Complex, SMP, Kolkata for owarding this work and

Haldia DockAuthorities for their kind co-operation during the study period.
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2 | Crenl .'I.
Place: Chennai— 600 083 t.‘:‘l GOAR3 55 Laboratory Manager
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1" AAOQM stetionwas set up at a height of & mater from BGL (Below Ground Level sl
Top of 3" Ol Jetty. The 2*' and 3™ AAQM station were set up a1 8 height of & Meter
from BGL otTop of Marine House amd Top of Electrical MaintenanceofTice
building ot Haldin Township. The 4% location was collectedat a height of 10 Meter
fromBaGLatTop of Chivanjibpur Operational Building. The i qualdy stalus is
presemied in this repor. While comparing with NAAQ norms for indusiral and mixed-
use environment, all PMp, PMgs, S0y, NO,, and OO values were well within the

limits.

MNoisc Monitoring

Ambicnt noise monitoring was conducted using Dxtech sound level meter during day
time ond night time ot bwelvelocations, MNowse level recorded ai all focations was
within the day time and night time noise criteria 8s por CPCB (Central Pollution
Contro] Board) norms.

Water Quality Monitoring

Marine Water:

Marine waler samples collected from four locations mamely Near 19 Odl Jetty
{Upstream], Near Outer Terminal — 11, Near Lock ApproachandNear HFTPL
Jetty (Downstream). One sample collected at 0 3meter below from the surface and
another sample collected at depth 7 meter at each location and tested as per 15; 3025
and APHA 23" Edition. In general, Water Quality of § sumples® were well within the
prescribed limits with respect to Primary Water Qumlity Criteria for Class SW-IV {for
Harbour Waters),

Marine Water Biological Quality

Marine water snmples from four locations mmmely Near 1" 0yl Jetty (Upsiream),
Near Outer Terminal - I, Near Lock Approach and Near HFIPL Jetty
(Downstream) were collected and tested sz per APHA method and the resulis
recorded. Further, biological parameters such as light penetration, chlorophyll and
primary productivity were measured and the results are recorded. Phytoplankton and

Zooplankton species were also reported in varnous locatwons and results are reported. h
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is inferred from the test results that sll the lested marine waler quality parameters

from four locations were within the marine water quality standards.

Sediment Quality

Marine sediment samples were collected from four loentions namely Near 1% Oil
Jetty (Upstream), Near Outer Terminal — 11, Near Lock Approach and Near
HFTFPL  Jetty (Downstream)iested for the given porameters and  resulis
recerded. Microbenthos, meiobenthos and macrobenthos organsms were dentified in

the marine sedimend samples and recorded in the report.

Cireen Belt Development

Green belt surveys were conducted within the industry and township arca of 1laldia
Dock Complex. The main objective of the green belt development is 1o absorb the
dust and gaseous pollutants; uitimately it increases 00; absorption amd releasing of

0 for a betler environment besides providing an aesthetic view.

Conchision

Ambient arr qualily values recorded were within the stipulsted NAACY CPCB norms
for industrisl and mixed-use enviromment. Manne water quality was within e
prescribed limits as per Primary Water Quality Criteria for ClassSW-1V (for Harbour
Walers). All tested marine sediments adhered to the marine sediment quality
standards. The recorded noise level in the day time and night time were compared
with the CPCR standards and the results found - were within the limi, Biodiversity in
green bell orea was observed. Species diversity, richness, abundance and evenness
vitlues were Caloulated,
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LOINTRODUCTION
I.1 Background

Syama Prasad Mookerjee Port, Kolkata s the only river line pont and one of the major ports
in the country. Syama Prasad Mookerjee Port, Kalkata is established in 1870 and is presently
surving a vast hinterland that comprises the entive Eastern India including Bibar, Jharkhand,
Unar Pradesh, Mmlhya Pradesh, Assam, Chhattisgarh, North-East Hill states and the land-
locked countries of Nepal & Bhutan Syama Prasad Mookerjee Port, Kolkata is ofien called
the gateway to Fastern India. Syama Prasad Mookeriee Port, Kolkata comprises of 1wo dock
sysiems viz. Kolkata Dock System (KIDS) and Haldia Dock Complex (I1DC). The pilotage
distance from Haldia to sand heads is [ 30 km and from HDC to Kolkata is 104 km upstresm

In order 1o assess the efficacy of the presem environmemal management particularly at
Haldia Dock Complex and to funther tmprove the ar and water qualiy, Syama Prasad
Mookerjee Port, Kolkata destred to carry out a detailed study on environmental management
al Haldia Dock Complex. Haldia Dock Complex (HDC) is located on the western bank of
river [leoghly at about 104 km downstream of Kalkata and 130 km upstream of sand heads.

1.2 Environmental Management Plan

Being concerned towards Environmental Protection, Syama Prasad Mookerjes Pori, Kolkata
hins prepared an extensive Environmental Management Plan for pon operations. The work
was entrusted 10 Hubert Emviro Care Svstems Pvi. Ltd, Chennai vide Tender No.
KoPT/Haldia Dock Complex/1&CF /178 RT/345,

I'he field montornng studies were carried out for ambient air quality, ambicnt noise level,
water qualny, sediment quality, and preen bell developmen, and their results are presented in

thnis repor.

Ambient Air Quality Monitoring

Noise Level Monttoring

Marine / Riverine Water Analysis: Physio-Chemical Parameters
Marine / Riverine Water Analysis: Biological Parameters

Marine / Riverine Sediment Analvsis: Physio-Chemical parameters
Marine/Riverine Scdiment Analysis: Biological Parameters

Groen Belt Study

MR M E e
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L SCOPE AND METHODOLOGY
1.1 Scope & Mcthodology

The scope of the study and the present report covers the detailed characterisation of the
cxisting environmental status in the projeet arca for major environmental components nemely
Ambient Air Quality, Ambient Noise Level, Waler Quality, Sediment Quality including
Murine Biological analysis and Green Belt Development,
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30 AMBIENT AIR QUALITY STATUS

A selection of Monitoring Stations

Ambient Air Quality Monilonng (AAQM) stations were sei up ot four locations with
due consideration of Moteorological conditions on synoptic basis, Topography of the study
aren Representatives of regional hackpround air guality for obtaining baseline status
Representatives of likely impact aress amd consaltstion with Halia Dock Complex officials

The monitoring locations are given i Table 3.1.

Table 3.1: Details of Ambient Air Quality Monitoring Locations

Approximate
5. Mo Mame of Location and Code Code

e Height {m)

1 Top of 37 0il Jetty office building AAG ] 6

2 Top of Marine House office building | AAQ 2 8

Fop of Electrical Mamicnnnce office
3 building) at Haldis Township AAQY | 8
4 Top of Chiranjibpur Operational AAQ4 | 10
Huikl:inE [

3.2 Sampling and Analytical Technigues:

With a view to collecting the samples, Envirotech make calibristed Respirable Dust Samplers
(RDS-APM 460 BL) along wilh Gaseous attachment and Fine Particulate Sampler (FPS-
APM 550) have been used. The RDS is copable of drawing wir sl & flow raiec of D95 10 1.3
m'fmin with very little pressure drop for RDS and FPS is designed 1o operate at an air fow
rate of |m'/hr. Filter papers (EPM 2000, Whattmann & Whattmann 46.2 diz) were used for
the collection of particulate matlers and heavy metals. 50:& NOx were collected by drawing
air @ a flow-rale of 0.5 liters per minute (lpm) through an absorbing sohution for the duration

of 24 hrs. Details procedures are discussed below.

Table-3.2: Sampling & Analysis Methodology

;L_ Parameter Methodology

I | Partsculate Matter 10 (PM ) (gim®) | 18: 5182 (Par -23) 2006

2 | Particulate Mattcr 2.5 (PM; s) (pg/m’) | 15: 5182 (Pant -24) 2019
3 | Sulphur Dioxide SOy (pg/m’) | 15: 5182 (Part -2):2001 West and Gacke Mefhod
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SL | P
Na. armmeter Methodology
4 | Oxides of Nitrogen (pg/m’) 15. 5182 (Part - 6).2006, Jacob & Hochheiser
B muodified Method
5 |0 | 15, 5182 (Pari - 10):1999

M A calibrated RDS (Respirable Dust Swmpler) is used for the determmation of PM s
PM o is 8 mensure of particulate matter having size up to 10 p. A is sampled isckinetically
through & eyclone where particles greater than 10 j nre separsied and then passed through o
glass microfiber Gler, The difference in weight before and after sampling is determined and
is divided by the volume of &ir.

PM;s: PMzs s 0 measure of particulate matter having size up 10 2.5 u. APM 550 finc
particles sampler 15 based on Wind Impactor desipn standardized by USEPA for ambient air
quality monitoring. Calibrated APM 550 fine particle sampler with PTFE 47 mm diameter
lilter media was used for the determination of fine particulale matter, PM; 5

50, Modified West-Geake Spectrophotometric Method: Sulphur dionide (50, was
absorbed in a scrubbing solution of potassium letrachloro-mercurate (KoHeCl) and was
allowed to react with HCHO and then with Pararosaniline Hydrochboride (CoH 2 CIN; ). The
absorbance of the product, red-violet dye way measured uging Digital Spectrophotometes
(Agilen — carytl)) al 8 wavelength of 560 nm.

NOy: Jacob and Hochbeiser modified Method: Nitrogen oxides as NOy (Nirogen dioxide)
were collected by bubbling air through sodium arsenate solution 1o form a stable solution of
sodium nitrite. The mitrite won produced during sampling is converted into a colour complex
and by reaction of the exposed absorbing rengent with phosphoric acid, sulfanilamide and N
{1-naphthyl) ethylamine dihydrochloride, and nitrogen dioxide concentration is dotermined
using digital spectrophotometer (Agilent — caryb) st a wavelength of 540 nm.

3.3 Analytical Result and Interpretation

The ambient air quality monitoring analytical results and mterpretation mre given in the
following Test Report and Figure.
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M Habdls Dock Comgeles, SMP, Kollata Mar 2025~ May HI23
TEST REPORT-1
Maume ol the Cliend M/, Waldis Dock Complex, SMP, Kolkain
Sample Deseription s Ambient Alr Cualify
Sample Mark : AAQ 1 -Top of 3 0l Jetty office building{Helght - 6.0m)
Laat: 22°00°01.07"N Long: BE*M"06.56"E
Sample Drawn By : Hubert Enviro Care Systems Private Limited
[  Comcemtration of paramseters manitored
% N, “‘;‘r’:;"‘ Sempling Date | 50, NGO, FMy, PM, Co
(glem'y | (pgre’) | e’y | (ugim’y | qmgie’) |
1 24 N E G, 2N 1219 2156 B7.25 432 0.7
| .| 13,08, 2023 LN -] 24,99 Lalipy 41.%] £, 1y
i .| 1704, 20023 13.61 24,32 H4 T 43 KT {10
4 Pl e 20T I2.23 1113 0,29 .0l L0
L 24 25,04 K23 13.45 FLE TR 12 15 [.[i
0 M I7.04 N3 13,54 14 9 K831 43,18 0.7
T 24 02 05. 20723 1198 22K K174 425 0.0
] 24 0505, 2073 127 73,20 29 4k 4405 i
Min 1198 1228 .22 31,91 106
 Mm 13.84 25.00 90,19 704 00K
Avp 1291 .0 45,39 2.4 007
NAAG —National Ambient Air Quality 80 Bl 100 o 1
Silmnclaids (D19}

Mate: BO-Hulphur dioxide, MO ,- Hi'mmn.ﬂh#. PM g - (Particulate Matier slee less than 10 pm), PM. -
{Particulate Mabter skee less than 25 pmj OO0 - Carbos monoyide; MAAL Norms-Nationsl Amblent Adr
Quality Stipulated by CPCB for Indmstrial Aress 2009,

g

Analysl

i
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FIGURE |
Name of the Client M/s. Haldia Dock Complex, SMP, Kolkais
Sample Description : Ambient Air Quality
Sample Murk : AAQ 1 - Top of 3™ Ol Jeity office building (Height — 6.0m)
Lat: 22°01*00.07"N Long: 83°04'06.5%6"F
Sample Drawn By : Hubert Envire Care Systems Private Limited
Togp of 3rd O Jetty
110

g

:'E.

g

o

Top of 3rd DIl Jetty

Concentration impm3)

o.or LM il (.00 Ll 07 LLLE e
 m—

ﬂ — — — T

& F FF P S P P
FCARNT A A T A A 4

Figure 1. Graphical representation- | of Ambient Air Quality | (Ihte Vs, Pollutant concentration lqnn'm ]
Graphical -2 of Ambient Air Cuality | (Date Ve Pollutant concentration ima/m "))

Stmutory
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RT-

Name of the Clicn ‘Ms. Haldia Dock Complex, SMP, Kolkaty

Sample Description » Amblent Alr Quality

Sample Mark:AAQ 2 ~Top of Marine Howse office Bullding (Heighi-8m)
Lat: 22°01"32.55"N Log: 88™05°17.88"E

Sumple Dirawn By : Hubert Enviro Care Systoms Private Limdted
C ralign of el rs menliared

.M. Em.l:nn Hn::::-r. S0 __—c:; s rf "rr".ﬁ,_., 1 oo
pgm') | e’y | (pgie’) | gum’) | ogim’) |

| el | 100, 2021 1397 2671 N5 3713 s

< e 13,04, 2027 1533 48,12 RO07 24,05 (g

3 24 17,04, 7022 1261 2505 93,42 36,81 | 1.0
4 24 20042027 13,54 24,24 Ti, 53 2 l.'-l.lJ‘E_

5 a4 25.04,202% 1419 26.41 2258 M2 [ERAT

] 24 27064, 2023 11“]_. 2522 924 £1.55 .08

T H D205 2023 12.61 rL Bk HL63 3500 0,09

K 4 D505 202y 1322 26,34 K740 4126 .06

Alim 1322 2312 HO T 3104 (0.1

Max 15,33 FLE Y 9341 | 4155 0,09

o Avg 13.42 50 | maey | dese | g7

NAAD - Nationnl Amblent Alr Quality 80 #io 1k 60 3
Standards (2009) -

Nate: 50 -Sulphur dioalde, NO - Nitrogen oo, PM o (Farticulate Matter slee less (han 10 gm), PM, —
(Particulale Maiter skee bess than L5 pm) OO - Carbos moooxide; NAAD Norms-National Amblent Afr

Quality Stipulatyd b CPCB for Industrinl Arens 2009,
ARV O A
Authorized Signatory
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Mis. Hnldin Dock Compley, SMP, Kolkatn M 20723 — May 2023
FIGURE 2
MName of the Client ‘MUs. Haldia Dock Comples, SMP, Kolkain
Sample Description : Ambient Alr Quality
Sample Mark JAAD 2 ~Top of Marine House Office Building (Height ~ 8m)
Lai: 22%01"32.55"N Log: 88°05°'17.88"E
Sample Drawn By : Habert Envire Care Systems Private Limited
Marine House
L

Concentration (pug/m3)
2

> & o P P 4 4 ¥
i \ : N, Y,
CA e P T &
g} il Wi 1d —— P10 il PR
Marime House

1.5

.5

Concentration {mifm3)

=2

08 ar oG .0 0,06 008 Q. 0,06
il

A . N R R T N
o [ 5 - d‘*&J »
n 4

o o aF &
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TEST REFORT-3
Mame of the Cluent ‘MUs. Haldin Dock Complex, SMP, Kolkata
Sample Descriplion A mbdent Adr Quality
Somip le Mark : AAQS - Top of Electrical Maintenence office building st Haldin
Township{lleight ~Bm})
Lotz 22°01°21.80"N, Log: BR=UA'41LE"E
Sample Drown By : Habert Envire Care Systems Private Limited
- - —— ! Concemirailon of garamciers monilored
i m:} “Dake | S0, NO, Py P, co
(gim’) | (pgie’) | (pw’) | (ppie) | (mpiw’)
I 24 L0 202 1324 1548 T Ed LM s
2 .t | 13042033 1511 4.1 AT T i oAry
L] 24 1706 202 1562 4.0 W1 M2 752 ik
i 24 A0k, 2073 1419 260 Kl i L
5 4 25 (0. 26 1148 o B 74.35 13,30 iL0b
L] 24 271042423 13,53 P LRR 43.91 LA
T 24 02 15 21 1l 2k 0% T8 E5. KB i
K 24 015,08 M2 12.7% PL N ¥ TE AN LIE L Qi
j‘ll L2.TH 2421 TES5 8. 1 .14
Max 1430 1654 K5, ml 45,58 A1, i
Ay 13.68 250 4.3 15.95 (1
NAAQ ~National Anablent Alr Quality B0 0 1 i) 2
Stanchards (2009)

FNute: SO~Sulphur disside, 500, Nitrogen wxide, FM, = (Particalaic Matier siee liss than 10 i), P8y, -
{Particulaie Manier siee less tham 2.5 pm) OO - Carben moaaxhibe; NAAD Norme-Natlonal Amblent Alr
uealivy Sripulaied hy CPCOR for Indostrisl Areas 2009,

T
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FIGURE 3

Mame of the Client Mis. Huldia Dock Complex, SMP, Kolkata

Sample Description : Amblent Ajr Quality

Sample Mark : AAQ3 - Top of Electricul Maintenance office bullding at Haldia

Township (Height ~Hm)
Lat: 22°01'21.80"N, Log: 38°03"43.83"E

Sample Drawn By : Huberi Enviro Care Systems Private Limiled

Concentration Gmfm3)

Carcentration (mgfm3)

Townshlp Electrical Bullding

F @ P &
== PN —— PRI

Township Blectrical Building

Figure 3. Graphical representation=1 of Ambieni Air Quality 3 (Dute Vs, Pollutant concentration (ugm’ )

Ciraphical representation-2 of Ambient Air Quality 3 (Date V. Pollutant concentrution {mg/m*))
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Mome of the Client ‘Mis. Haldin Dock Comples, SMP, Kolkaia
Sample Description : Amblent Alr Quality
Sample Mark : AAL) 4 - Top of Chiranjibpur Operational Building (11t~ 18m)
Laf: 22°03"08.55"N Lop 38" 05" J8.64"E
Sumple Drawn By : Hubert Envire Care Svstems Private Limited
Coneentration of paramelers manitored
Sumypling Sampiing | ter i jan i m
S.Ne. ihrs) Daie 50, NO, Pl PM., oo
(') | (pge’) | (pgiw’) | (i) | gl
1 M Ii0d 2023 14.51 15.25 LR 44 k5 (FEL 1]
r | L | 13,04, 3023 15414 Pt e £5h.31 AT T £
i 2 17,060 2% |28 Ml =5 5 1k 56 1.7
A 24 20,0k 2003 15 14,51 LR a0 LT
| |
5 i 24 25 i 2023 1325 23544 LK * EAET] ]
[ 24 27062038 211 2652 2121 41.m Rk
K 24 {205 2023 4,04 JEhh LENES iyxy nigs
8 24 (35 05, 2023 1297 1708 DAL 41,34 0
Alin 1218 245 I 14 ik Ej LA
Mas 14.51 P 9121 47.13 LA
Ay 13,36 Th. 03 HiKH 4347 1.m7
NAAD ~Nathonsl Ambieat Alr Quakity L L 100 ol 1
Standurds (2009)

Mote: S0 - Selphar divxide, N0~ Nilregen oxhde, PM,, - (Particulnie Mabier size less than 10 pm), FM,, -
(Porticulnte Matter aire lest than 15 jim) ©0F - Carbon manoxkde; SAAQ Norms-Matianal Anibiend Al
Qrunlity Stipuiated by CPCH for Indoirial Areas 2004,

& @"N oA e

Anabysi £ \\\: Aulfhorized Slgnutory
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Mis, Haldin Deck Complex, SMP, Kolloata Mur 2023 - May 2023
FIGURE 4
Name of the Client {Mis. Huldin Dock Comples, SMP, Kolkata
Sample Desoription : Ambient Air Quality
Sample Mark : AAD 4 - Top of ChiranjibparO perational Building (Ht ~ 10m)
Lat: 22°03'08.55"N Log: 88205 48.64"F
Sample Druwn By : Hubert Envire Care Systems Private Limited

Chiran jibpur Cperational Bullding

Comeentration (p'm3)

Chiranjibpur Operational Bullding
&3

L5

=
=

Concentration (me/m3)

Figure 4. (raphical representation-1 of Ambient Air Guality 4 (wie Va.ollutant cancentration {pgfn'))
Ciraphical ation-2 of Ambient Air Quality 4 (Dite Va.Pollutant concentration (mem’ )

Analyst AnfRarized Signstory
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Table-3.4: Sulphur Dioxide{S0:)(np'm")

Mar 202N = May 2023

Loention & Siandard TEil I
| Loeation Cade ) Wit | Oimtwenn Deviation Porcontite | MEN
1y 1
AAD 1 - Topot 0l K™ 1354 69 BN V24
Jetty office building
TRAQZ TopoiMarne | .
House office building e o Wy el Lt
AAQ3 - Top of ===
Electrical Maintenance - — s g
office building st Haldin ; gy e
Yournshi
AAQ4-Topof o ' |
Chimnjibpur Cperational (PR 14.5) R 1444 1336
Building
Talle-3,5: Nitrogen Dioxide (NO3)ipng/m')
Laocation & Bt plured 9Kl
Locatisn Code | Windmmam Maxhmum Deviation Porcentle 1:1"“
AAQ 1 - Top of 37 0] i i - o =2
Jety oMice building
AAQ 2 ~Top of Marine
House affice building 1.1 083 L ™7 850
AAQ_E - Top of
Elecirical Maintenance T i ai o
office building at Haldia ; ' i 2 o
Township
AAQ 4 - Topof
Chiranjibypur Operstionl 4.5} ¥ 6 122 w4 26,11
Ruilding
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Table-1.6: Particulate Matter {PM 4, (ug/m")

Mar 2023 - May 2023

MI::fmk Mlimimaem _H'l_'l:l.illlflll :l:ﬁ _ h::THI- Mean
AAQ 1 - Top of 31 O ™2 B39 410 ) H5. 30
letty office building

AAQ 2 -Top of Marine .

| ay, _

House office building o i o ey e
AALE - Top of o

Electriesl Maintenance v -

office building at Haldi 3 5. 441 5534 TR
Township

AAQ 4 - Topol

Chiranjibpur Operational K2 14 71,21 117 9104 W K
Building

Table-3.7: Particulate Matter (PM, g (up/m’)
Location & . Standard WHith
Lsearian {Cade Bl b s Diewlatioi Ferecntile e
~ " rd o

AAQ | - Topof 35 0il 314) 174 178 4,02 PP |
Tetty office building

AAG 2 ~Top of Marine

T 12 41.55 137 a). _

House office building M e
AAQE - Top of

Elecirieal Mamtenance ai i

office building at Hakdia EA T &R b.16 4580 .42
Township
CAAQ 4 - Topol

Chirnnjibpur Operational 1050 w0 224 : 471 47
i Building '
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4.0 AMBIENT NOISEQUALITY

4.1 Manitoring Station Selection Criterin

The 12 monitorng stbons were selected o per the noise sonree lentified with reference to
previous ELA study and discussion to official person of lialdia Dock Complex. The
monitoring locations are given in Table 4.1,

Table 4-1; Noise Quality Monitoring Stations

5. No. Location Code
1 Chiranjihpur Operational Building - NI
2 Jawabair Towir M2
3 Townshmp Gale Mo - 04 M3
. Pont Hospitel ..
5 DAV School - = N3 E
o Port House i L]
T GCBerth Mam Gate | N7
g HFTPL (MBC) Jetty [ wa
9 Chiranjibpur Operational Building Gate MG
1 Lock Gate - NG
11 Marine House ML
12 Master Conirol _ Niz )

4.2 Monitoring Methodology

Ambient nodse level messurements in four wdentified cardinal directions were carmed ow
psing Extech soumd level metor during dayiime and oight time. Nowsse preasurenients wene
made at 1.5 m above ground and about 3 m away from walls, buildings or other sound
reflecting sources. In order to reduce the disturbances from standing waves, the noise level
measured were avemged over + 0.5 m each of a1 least three positions. The mean values woere

taken for reporting.

Instrument The noise was monitored by digital sound level meter, MakeExtech, Modelf SL:
A0TTEOSTDORT 3422

Sound Level Meter is an instrument designed 1o respomd o sound in spproximatcly the same
woy as the human ear and to give objective reproducible measurements of sound pressure

level The system consisis of a microphone, a processing section and & resdoust unil
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Procedure

@ Press 2 DATE TIME] + [POWER)S Hold for 3 Seconds

O Display
o s > BATE TN

O Display —'." O i minutes
£ Prew S ANTEG TiM

& Press <2 Adjms Minwie vsing E—) 1o set required time in mimutes [0 v I4hr4]

O iisplsy >

B Prens ¢ [LEQ SEL SULE¥ 10osen SP1
o e TR
i [reag ﬂmﬁ in save the dats

== Connect the meier ton pe win the RS - 232 coble

£ Uipen bo isound software

& Press 2 DATA LOGGE

& Pros —:l'
o s> EEDTIVE)
& |"rt-:'s~-]‘

4.3 Analytical Hesulo:

The noise levels in different locations were recorded and compared 1o the specifications of

CPCR norms amd the resulis sre shown m inllowing Test reports andFigores.
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Mlfs. Haldin Dock Comples, SMP, kolkatn Blar 2023 May 2023
TEST REPORT-S
Mame oof the Cliem Mis.Haldis Dock Complex, SMI’, Kolkata
Sample Description  Noise Monitaring
Sample Druwn By - Hubert Eaviro Care Systems Private Limited
Sampling Date COL0AZ0ZF 02032023 05032023 04032023
 Manitoring Location & Hourly Leq Noise Level in diigA]
Uhiranfibpur Chseeational Tewnahip
- Wsilding dawaliar Tower e M it Hoowpalinl
\"‘Q'\“"“" 2025 a2 BN A/ 202)
'Iullln.lh\-‘
N 527 5.7 351 511
3 07 5310 s1e 63 523
3 OH-1 513 .1 [ .3 ; 534
i W-i0 47 0.4 Blh ~s4n
5 L S _ ShA T 574
b 112 04 e 654 Bl
7 121 58.9 ' .0 5.4 818
] 13-4 | S 1.5 087 Bl
W 1313 SE .0 [TX 8.0
10 151k (51 512 7 (TR
0 1617 . [ 625 56,00
(] 17-1K [T 6l [TX] _SRT
13 1810 0 8 X 5.4
14 19-20 6l Wi 078 551
L 021 .1 55.3 Y M
ih FTES] Ll 57.0 6.7 3400
7 2.1 344 565 00 [T
is 2134 L0 55 3 5.5 : £33
19 00.01 s 54.7 340 b
0 -2 514 510 51 7
2| 023 5.3 3.2 51.1 i N
2 03-m st | 5.1 514 4.3
n -4 30,7 i 2.3 513 47
] 51, Y 513 51.7 _ 514
1 X 60 s1.8 0.2 S0
il Lu 517 5.1 53.7 511
i Ldn 55.0 563 | .| 48
Cateyney Inchusiriad Ares {ilahits (bek)
CHCH Narms D= T5 & Night: 0

Mode:MonkioningDasencpres ents2 Sl M amscuiday. Legemd:Log-BquisnieniMebael evel (vl

Lab- Dy TimeLgiivalentMbsnl ol (06602200l Lie-Might TimeEquevalemMoiseLevel (220006200
Laln-2bourtytquivalomtNoisel evel

*SCPOB-Norms- Ambieni Soise Normsl Log ) Daytimetseeonrdedinhe weento nard | . m and™igh
limenrecordedinbetwesn | pomandéam

AvearingtinitafS3 61 A essctasticievelhelowwhichyorylittlerskioungro eedeno foarmisgimgmrmentexisis o ghs
hearexposar

Slgnatory




25

Mlis. Haldia Dok Comples, SMP, Kalliaia Belnr 2023 — hay I0TY
FIGURE-S
Mame of the Clicnt Mis Haldia Dock Complex, SMP, Kolkaia
Sample Description : Noise Monitoring
Samiple Drawn By i Hubert Envire Care Systems Private Limited
Sampling Date 032003 02/0N2I023 03/m3/2023 040372023
En -
] —&— Chiranjibpur Operational Building
75 —+- Jawahar Tower
b ~&—~Township Gate No - 04
70 | ~=- Port Hospital

bel)

Deci
@
=]

/

(

255 : .

<

#50 3

S

ZII..5 .
EEgecdprIveE22aENgYse238e
Siisic4s:83:333383833380

Time (hrs)

Figore 5: Graphical representstion of Monitoring Location & |Hourly Leq Moise Level in dB {A)
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Wame of the Client

Sample Deseription

TEST REPORT-6
Mis Haldia Dock Complex, SMP, Kolkais

- Noise Monitoring

Wiur 2023 - May 2023

Sumgle Diown By : Hubert Envire Care Systems PviLod
Dhay Thie (96,00 - 22.00 fws.) Nigzht Thwe (22,00 — 06,00 hra)
.l Luestion Noise Level, dii {A) Nolse Level dB (A) ™
I.-IJLII L&) L9 |Lmax | Ld* | Lssim | L0000 | LS8 | 190 |Lmax| Ln

i ‘*mrﬂfw serl a3t (5o sox | weo | ses | soa | sao | sae | s | sea | sio | ses
3 [ ' e Tirwes se ) snn e ] 55 | e | s | S0 | ssa | s [ sz ws| 9 | ST
1 Irownship Case Ho - 0d $99) 562 Jos7) 640 | 688 | 48 | S0 | ses | s | v | e | 552 | sae
4 [Pon Hasapital SEA) SEY jisl.6| S4H 6-15! 5.1 | 4% | S22 | SOLT | 407 | A2 | 314 | MK

Legend: Lmin- Mo Level; LI, i'ﬁl, L0~ Monse Level excead for 10%, 509 & 90% of thmes and Lmax. - Maximim
Level. Ld- Day Time Equivalent Noise Leved (4022040 Ln-Night Time Equivalent Noise Level (22:00-06:00 hrs) and

Labn-24-hourly Equivalent Moise Level.

MNolse Standmrds - CPCH:;

Industrial Area | Day Thoe-75 8 (A)
Coommercin] Ares Dy Thing-65 48 (A):
Residentinl Area { Dy Thme-35 dB (AL
Silence Zone ! Dy Time-50 010 | A):

Night Time-70 dB (A}
Might Time-55 di (A}
Might Time-45 dB (AL
Night Time-40 di | AL

LS |
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WA Hialdia Dock Camples, SMP, Kolkatn

TEST REPORT-7
‘M. Haldin Dock Compley, SMP', Kolkats

Mlar 2020~ My NWI2Y

Name of the Cliem
Sample Description : Mobwe Moniloring
Sample Drawn By : Habert Envire Care Svstems Privite Limiied
Sampling Date LOLOA/202  O3AMIDIZ  DM/04202)  0S/04/2023
Hnﬂl-'h- Lucatian & H-n-'l.',rLﬂHlluLnﬂ b A
DAY Sehosl Fart Waane CJIP Gaie GOH Main Gaie
5 Mo
S 02/0472023 O304/2023 410412023 US/AM/2023
Wit (1lra}
| 0607 00 R AR )
2 [ X 502 525 4.0 257
3 %1 5[5 513 0y W
El oe-10 523 5 543 (%]
5 X1 6.3 .1 56.2 618
" i1-12 579 571 5.1 a7 4
7 [2.13 55.7 376 #lhh 4.2
[ 1314 514 W4 0.4 2.6
9 TAL; 5% s 44 503
0 15-18 513 4.5 0.3 713
1 16-17 513 .7 4.7 ).
7 RET] T i, il 7.1 2.7
n 1819 575 2.1 &, 644
14 1520 B03 317 [TF; 5.0
) o . 7 4.8 8.0
1t -1 7.7 4,00 51,1 il §
17 EF ] LT .0 53,1 5040
if .24 5.7 559 507 S4.M
T 031 0.6 E 9.1 525
H 0102 502 % &2 S1M
T 20 495 AN o A% 4,
0 -4 w4 475 T T
k| K- 419 49,3 A8} S,
B 5% 50.2 511 A KR
i Ld S48 [ 453 al.7
n_ Is S04 4.0 a7 510
i L 1.4 04 s34 585
Caiggary Pindwanrial Arcw (Tladdia Dacki
CFCR N Dhayr 75 & Mights T8 =——=:1

Note MonitorimgDuterepresent) dhoursfromb umnesidny. Legend:Log-1gquivalentNessel evel{hurty).

L Doy W ivwe Eaini il Nustse Ll (060022 00 Lin- Mgl TanseEgunvalimiioisclevel {22000 Dl ) ind
Ll 2l iourdyEquivalentMoiseLevel,
= CPCE-Meamme - Aonlsteniolee Mommis Leg i Deytirmeis econfedinbet wemsba, mand | dponcand®igh
tisreordedinbotwem 1 0 pomandia n

Awarniiglimitefs 5B Adssrtaithelevel holows hi

hinsrex ponmre

'S



/s, Haldin Bock Comgles, SMP, Kolkais

Mame of the Client

Sample Description

28
Mar 2027 — May 2023

FIGURE-6

M/s. Huldin Dock Complex, SMP, Kolkata

¢ Moise Moniioring

Sample Drawn By . Hubert Envire Care Systems Private Limited
Sampling Date POLAZ0L3 030472023 04042023 050472023
B'n L
] ~a—DVA School
76 ~+-Port House
1 &~ GCB Main Gate
70 ~s-CJP Gate
8 65
8w
£
- ]
$ 50
3
EEgerNoreereeR IS NEIRE
idgeiaeisiradiinng idgasd
Timea (hrs)
Figare 6: Graphical representation of Monitoring Location & Hourly Leq Maoise Level in dB (A)
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Als, Maldin Dk Compdes, SAF, Kalliaia Miar 2000 - May 20123
TEST REPORT-8

Name of the Clien ‘M/s.Haldin Dock Complex, SMP, Kolkata

Sample Deseription : Noise Monitoring

Samgle Drnwn By : Hubert Enviro Care Systems Private Limited

Thay These (06,00 - 2200 hus.) Night The (22.00 - 06,00 lars)
% N Lt bt Flulse Level, dit jA) Mutse Lovel di (A) i
Lomim | L0 | D50 ) D99 | fowey | Ld* | Losde | 100 | LSO | LW | Feiax | Lo

| AN School SO | 502 | SON (596 00 | S4E | 475 [ B1T | 502400 ( 545 | S04 | 534
2 ot House 813 [ sax|sea[547] s00 [sei| 475 [S30| 5ok | 2| Se0 | S0 |s4a
1 kT Msin Gane 36 (857626 |630] 674 67| ann | s4m|siw| 00| son | 520 ses
4 R Gae A [ avs| 04| san| sos 55| akn | se7|4en|4m2| s | 497 |s5a

Legend: Lmin- Minimsum Livel; 110, 150, 190 - Nolse Lovel exeeed for 10%, 5% & 90% of times and Lmax - Maximuam
Lovel. Lal- Dy Time Fouivaben Noise Level ((6:00-22200% Ln-Night Tinse Equivalent Moaise Level (22-00-06:08F hraj and
Liln- 24-howrly Equivalen Noise Level

Modse Standards - CPCR:;

Industrial Aren ¢ Day Time-75 dB (A}, Might Time- 70 4B {A)
Commercinl Aren | Day Time-65 dB (A3, Night Teme=35 i (A}
Residential Aren  * Day Time-55 dB (A),  Night Time-45 dB (A}
Silenoe Zone Day Time-50 JB (A)  Might Time-40 418 {A)

fﬂ'hﬂl"‘fﬁ_
TR Anthorized Signatary
i *
o 13
T
|5 | Chennat |
- L T ] P 7
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TEST REPORT-9
M daldia Dock Complex, SMP, Kolkata

Mar 2123 - May 2023

Name of the Clhent
Sample Description ¢ Nodse Momiloring
Sumple Drawn By  Hubert Envirg Care Systems Private Limited
Sumpling Date (352023 AS202Y  USA052023 [T el [
Maonitorimg Location & Hourdy Len Nedse Level in dBiA)
MR Jetty Lock Ciare Marine House Mastor Comirol
5 Mn
o~ 03052023 4052023 05052023 D6S/2023
Wanse [ Mas) -
1 DhAFT 51,6 514 3.7 0.7
3 70 52.5 4.4 57.1 E]
1 (18- a4 5.5 K 543
] -0 [T A 3.2 7.3
[; 11l 580 584 5,1 597
& TET TS 8.l i [T
7 1211 593 CAL1 68,7 - ¥ |
' 1 318 &1, ity 1 B1.7
i f4-15 [T #L0 by 599
10 15-16 a1 562 851 505
1 1607 47 1.5 647 o
12 FAT §77 IE: [ B0
K] 1519 B 6l [Tx} 0.0
T 19.20 8.5 w0k [T K
% =21 el.7 A4 bEA std
& 2122 BILS bt ] i34 T
17 FrEE] 553 a4 6.3 31.5
L nHn L) $6.4 EER] T
] o001 554 Ma -1 ) kG
T -0z T 5132 513 315
31 na-od 240 530 3.7 Wi
7] 0304 Y 520 51k A9
] Mo | T 52 ) 324 822
5] 3 51h 51 K 521 [}
1 I Y [TY] 6.2 59,1
n o X 547 0 532
1 Lan 51K R4 T 519
[rr— Tadustrinl Avsa [Hlabia DBackl
| CTCH Marma Dy 78 & Might, 70

Hote M omitoringDalereprosanta2dboursfrod smnieniduy, Legend:Leg EquivalentMoinel evel(hourly):
R0y e Bty v M e L O - 2 - Ebarse; L M ghi Tinaelquival et Moise Level {2300 (605w o
L=l lsbquivnlenitoiseLovel,

“OPMCR-Monms-
timieiercontdedinh ciweern 11

e prrsasi v

|Wumm!w el N ght
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Wiis, Haldia Dock Comples, SMIP, Kaollatn Mor 20323 — hay 2021
1 I _'T
Name of the Client Mis.Haldia Dock Complex, SMP, Kolkata
Sample Description ¢ Moise Monitoring
Sumiple Dirawn By ¢ Hubert Enviro Care Systems Private Limited
Sampling Date SOANUSTEY  S20ES O50S20L) LT i
8O ;
] -a—-MBC JETTY
75 - ~#-Lock Gate (near DG Room)

—d—Marine House
T0

2 s |

& o

> 55 |

- ]

i 50

I

: ‘E é'z'g';r*';"'“ﬂhﬂrﬂ - EE!E!
1442242333333 24314

Figure 7: Craphical representation of Monlioring Lociation & Hourly Leg Mose Level indB (A)
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Ay, Hakills Dock Comples, SMP. Kolkaia Mar 2023 - May 2023
TEST REFORT-10

Mameof the Cliem s Haldin Dock Comples, SMP, Kolkata

Sample Description - Nolse Monbtoring

Sammple Drawn By : Hubert Eavire Care Systems Private Lindied

Dy Time (a0l - 2200 bra) | Night Thme (22.00 - 0400 hrsj
5, Mu [ Mindse Livel, ol (K] Nolse Level di (A} Ldn
Lemin | 110 I.HILH Lomas | Lat* | Lmla | L10 | 150 | L% | Lmus | Lo

I MBC Jeily Sho | B[ 579 0LY (| 620 [ SHS) A | ALY ) 314|495 350 | A05 | 572
3 Lock Gais x| Mk (600 | Sed | GMT (ST SLN | S64 | SAE[ARN] M9 | M) MG
T Macine House NT PRV | e | el | PR | A&D | FEA | 5T.T| 53K ) 524 62N ) 36N | felal
4 rmcm ST |88 (007 %64] 452 |39d4| awi |53 | sis|s23| S35 [sni | sme

Legend: Lamin- Minirmam Level, LG, 150, 190 Moise Level excesd for 10%,, 500% & 90%, of times and Limaa, - Masimam
Level, Li- Day Time Equivalent SMoiss Level {06 00-22:00 Ln-Srpht Time Pgaivalent Moise Lavel {22000-06500 lrs ] aned
Ladn-24-hourly Equivilent Noise Level

Naolse Standards - CPCH:

Inaluistrinl Avrea C Dy Theee-T9 Al (A Nigeht Thioe-70 d13 (A
Commercial Aven @ Day Tinse-8 dB (Ak  Night Time-55 dB (A}
Residentinl Area : Doy Time-55 dli (A Night Time-45 di [A]
Silenee Lamie » Doy Tiewe-30 dB (A Night Time-40 JB (A,
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50 WATER QUALITY STATUS

5.1 Maonitoring Station Selection Criterin

The water memiloring stations were selected as per the water souree of manne water
isidentified with reference 1o previous ELA @tudy and discussion to official person of Haldia
Dock Complex. The monitoring locations are given m Table 5.1,

Table 5.1: Water Quality Monitoring Stations

5L Mo, Water Sampling Starion Sample {ode
Marine Waler
I Mear HFTPL Jewy { Downstream) -5 urface (0.3 ) MW
| 2 Mear HFTPL Jetty ~Bottom {7m) MW2
k! Hg_r_1_': 1.:_.'!::!_]&“_1-' [(Ulpsiream} — Swrlace [P.]- i o MW
4 Mear 1°0h] Jetty { Upstream) — Bottoon {Tm) e
3 MNear Outer Terminal — 1= Surface (0.3 m) MW
fr Mear Outer Terminal — 11- Bottom { 7m) BWhH
7 MearLock Approach- Surfsce (0.3 m) MW7
i Mearlock Approach- Baltoom { Tm) MWHE

2.2 Monitoring Methodology

Water samples were collected ond analyzed as per the procedures outlined m 1S 325/
APHA. Stcrilieod bottles were used for collection of waler samples for bacteriological
anelvsiz, stored in ice box and transpored 1o the leboratory For analyses. Porameters like pH,
Temperature, Dissolved Oxvgen, Residual Chlonme, Conductivity, Free Ammonia, Total
Hardness, Caleium Hardness end Magnesium Hardness were measured i the field while
collecting the samples. MW index (APHA Stendard Metlod, 1992} of coliforms was
determined in the laboratory as per standard methods,




Ads, Haldia Doek Conples, SYIP, Kolkain

34

Mar 2023 May HI23

Tabde 5.2; Analytical Procedure
5.Ma, Parameters Amalytieal Methads Refercence
v pHamzsrey | B.rplfmm ol 153028 (P - 11y 1080
Visial compariann using i B l
2 L"uhnlr Platinum - Cobal IS JUZ5{Part - 411983
: i ] Toral Harbness as £ alClk Titromesrie Methos] IS5 MO2S5 (Part - 2171953
4 | Calclumas Ca Titrametric Method 15 JI25 (Part - 403199
5 Chioride 25 011 Arpeiometrsc Litration 15 325 (Peri - 3701964
b Magnesaum as M EI¥TA Method 15 MIZS {Pam - 46) 1994
7 | Totsl Dissobved Solids _____Flgri-r}_m-_m___lg . mzi_u*m -16): mu-q-.mu:q_
] "-.ulpmuzn H::. By UV- Spec 15 MO25( Par - 24) 1 086
U | Fluoeide Hy UV Spec 15 MIZS {Part - b0 20K
10 | Witrate as MO, By UV- Spce ASTM(Part - 11}197K
11_ | lron as Fe Er_{l"u’- S e 15 3025 (P - 53) 2003
17 | Hexavalent Chromium as Cr 6+ By LIV- Spec [ A0 S b7 O R (E T 14
| 13 -Eln_-l:_gp_!n ICPMS 15 3025 (Partd9)- 19594 Fealf 2009)
14 | Copper as Cu | MM 15 325 (M AZ)- 1992 (Reall - 2009)
15 Manganess bs Mo ICIMS 15 MRS Part - 505 2k,
16 | Cadmium as Cil ICPMS IS 3025 [Pari - 415190
17| Lend asPb ICPMS 15 30254 Mart - 47)1904( Reaff 2004)
158 Arsenic ns A 1CTMS 15 028 Pars-37 ) DR Leafl 2000)
19 | Mereury as Hg L% l'!!f!!ﬁ_ SRR 1R T
20 | Sodium as Na  Flame Mhatomoter [SI02€ (Part - 4511991
21 Potnssium as K Flame Mholonsgior ISM25 [Py - 4511993
22 | BUHD, % days fi 20°C as Oy BOD Incabalir [5 3025 | Pari - $43 17093
23 | Dissulved Oaygen Talsimsotric Method IS 3025 [Pary - 3E): 194
24 | Mirite as NGy By UV- Spec 15 3025 Pari- M| WS
Z5 Salimity Arpentometnic Thrstion PIBIAADP] LAl adiFda 2013
Table 5.3: Onsite parameiers for analvsis
b TR Paraniciers Adialyibcal Wethnads Helerence
i pHl fat 28 %) Ty Hand Meter IS 3025 (Fart = 11) 1943
i loctimedry (Fining & ey
2 [Hssalved sxwpen Tiirativa) 15 xS (Parr - 3y VYRS
3 Elecirical Conductivity Conductivity metey 15 M25(Puri=1 4} 200 3
4 Total Dissolved Sollds By Hand Mele IS3025 Part- 160 | Ui iReairn | £
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53 Sampling

Any mlverse impact of wster pollution will have serioes effect on the environment. Hence, o
becomes imporant 1o monitor the water quality periodically in the pont aren, 'The samples
were analyzed as per 15: 3025.and compared 1o the specilications Primary Water Quality
Criteria for Class W IV (For Harbour Waters),

5.4 Analytical Resuli:
The water kevels in different locations were recorded and compared 10 the specifications ol

CPCB norms and the results are shown i Test report,

g
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Mar M2 - May 2021

JEST REPORT-11
Mame of the Chent s Haldin Dock Complex, SMP, Kollaia
Sample Description : Minrine Water Chunlity
Sample Dmwn By : Hubert Enviro Care Syslems Private Limirted
Sampling Date 171057202
Primary Water | Bear IIFTTL Jotry {Dawnatream) Moar Ist U1 Jeity (Upstream)
uslity Criteria Latt 129 ¥ 51, HE805 N Latt 227 1* b 42640" N
5, P Mermmseivrs Umils | for chj:l 5w 1Y Log: K&" &' 5.T9562" K Ligg: HE® 4' 49,1774 K
[hw.m! ¥ Surface al B3m | Betiem ai Tm Sarface sl Bdm | Botbom sl Tm
|k (et 25 ) 6.5 - 940 ™ .70 147 781
1 [Cobpur Hieen Ubmt, o visible colour | BLOWLEMLG] | WLENLOG: 1) HLERLOMY 1) BLO(LEN: 1 ]
5 | Turbsdity NTU . 474 51b 186 242
A Chdwar . I nihmwn:hw .ﬂﬂtﬁ“l ﬂEﬂl’ Agreeahlz .FLM:
§  Chlonide as ] gl = 2} 930 | 2130 1M
& [Towl Saluds il [Tk ThE ] Rt T3
T Salmety Pt . §,11 & (0 LX) H st
W[ Totl Digssilved Solis gl . [ Tl 11008 45
¥ phate ax 50 mg'l : 50 41 1M Wiz §. 71
1 :aiqmnﬁm T - B L) |} EVEEM LAY 0 GIERT R R EELA O 1)
11 dron s Fe N myl . (1N 055 031 052
12 Linc us #n myl - BLO(LOQOLY) | BLOMLOOO.1) BLOLOQ01) | BLOULOGO. | §
{13 e s Cr gl - BLAYLEMNND | | 0l B1) | ]
14 Copperas Cu mg | . [iT] {101 0.9l BLONLOG D) | TGO 001 |
_ 13 Cndminm s Cd gy . 111 iyl mi A1) | RLOCLOGLS | RLOELOON 061 )
| I dead as Ph g RLELOGE00Y) | BLOMLOGO 005} [ DL 000 008 | TlEX1L000 605
17 _[Arense m Ad mp1 B OO0 003 ) | BLOK LR 008 b R0, 0y | ERLC LOS0N0 067
I&_Mercury as Hy el m.ﬂﬂomﬂ&i?@m.m: [FLCHT 000 T00%] JALOEEK00.0005)
19 an PO, mpl . 11 014 (K 0.12
10 D00, S doys (@ 20°C w0 | gl 5 mgh 7.0 8.0 . 70
21 Oul ik Girease [ gt | BLO{LOQA.0) | BLQMLOQA0) | BLogam | BLOLOG4)
1.0 gl or 40r%
F.r szl ved Choygen eny'l aEiurainn value b il | (% 3
whacheior is higher
n hﬁmu = NO, gl . BLONLOQ0.02) | BLOILOQO.02) | RLONLOQA.02) | BLOYLOQ0.005)
M h‘:*“‘"““‘" Ll ol 117 o o.l8 0
25 [Petralenm Hydrocarbona — . ILCHLOG00001) | BLOYLOG.00001) [BLNLOGOG0T)  [BLOL DD, sl |
T |oating Maners mg/l 1 gl BLO(LOCELN) | BLOLOGH 0] | BLOILOMLD) | BLEKLOG:T)
27 IGlectrical Candactiviiy pSlem - 1527 [ ELEL] Inl=q 13508
|28 _A0D S g . 42 46 40
¥ |Alkatmity na CaC03 mg 277 267 Y] FLF]
30 |Total Handness as CaCO) mg'l 677 H51 i) b6
31 |Cabcim s Ca T gt 156 1859 308 T
32 IMugresiim a3 Mg (11} T3 L. LIt L]
| 33 {Sodium i Na L U1 1004 |10} |
M [Potssion as K gt — B n 101 el
18 |Flownide ss F mg 75 0.7 iL.7H 067
i mﬁm' gy PLOLOQ0.000) | BLOEOGAAL | BLOLOOKO0E, | BLOMOOO.01) |
5 - oy - i i 8 Do i
I |Alunsin ag) - 949 9.35 10,3 [T
4q | Votal coliforms NN/ 100
il [PLLI] A |_ 130 . BN
Pate: BLGY- Below the Llmbe of OQuantilication] of Channtification
Ll
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TEST REPORT-12
Name of the Client /s Haldia Dock Complex, SMP, Kolkatn
Sample Description : Marine Water Quality
Sumple Drawn By : Hubert Enviro Care Systems Private Limited
Sampling Date C1TANS 2023 -
Frimary Waber Meoar Chater Terminal - 11 Fear Lock Approach
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TEST REPORT-13

Mis.Haldia Dock Complex, SMP, Kolkotn

Ml M2 - Moy N23

Sample Deserypion - Marine Water Diclogical Analysis (0.3 meter)
Sample Mark ¢ Near!l™ Ol Jetty (Downstrenm)
(L 23 1" ARG N Log: B8 47 4917789 E)
Sample Diawn By . Huberi Envirg Care Systems Privaie Limbied
Samgling Daie  1TMSF1023
5.No Parnmeters Yalues Test Method
I Flaytoplankion (Gdym mesh)
Tutal Cell Count TL0M) bl
Tetn| Cenuis %
Cierius Ceratiumspp, Poridiniumepp, Chactocerosspp, APHA 240 Edition
Triodesmiumapp, Pyrovstisspp, Moctilumspp, Part 100MK)
Bj:lcﬁjlgi‘lhmp.,m;lmlllrw
I | Fosplankton (200pm mesh)
Total Cell Coun L) eedh'L
Total Cienus £k AFHA 24t Edition
LEL T Ceratiumspp, Thalassiosiraspp. Ceratinmspp, Rhizsmoleninspp Prari. 1 D
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M. Haldin Dol Camplex, SMIPE, Kolkais bar 2023 - May N2
TEST REPORT-14
MName of the Clien MisTlabdia Dock Complex, SMP, Kolkuta
Sample Description : Marine Water Biological Annlysis (0.3 meter)
Sample Mark : Near Lock Approsch (Lai: 17% 1" 30501467 N Lag: 81° 5° 14,86292" F)
Sample Dvown By : Hubert Envire Care Systems Private Limited
Sampling Duie s 17TMA262
5N | Parnmciers Vielues Test Method
o
I | Phytoplankion (bdpm mesh)
Tuatal Cell 700 eellad,
ot APHA 24k Edition Part
Tatul Cenis i FAEHHE
Cierius RickdulphinSpp, Phaviystis Spp, Seripassiel laSgp, Naviculse
Spp, ThalassiostiaSpp, Rldsoselenia Spp, Gymnodiam Spp, [
imaodtapeelinies
2| Fooplankion {204 mesh)
Total Cell 2800 el
Count APHA 24th Edition Part
Tatal Cienus 1L LA
ierus TitinopsisSpp, AcartiaSpp, Oithanarigida, Copepods, CrubZo
i
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Mlfs, Haldin Dock Complex, SMP, Kolkata Mar 2023 - May 2023
JEST REPORT-15
Mamae of the Clicnt ‘M/s Haldia Dock Complex, SMP, Kolkata
Sample Description : Marine Water Biological Analysis (0.3 meter)
Sample Mark : Near Druter Torminasl= 1T (Laf: 227 1" 2.82758" N Log: 857 4" 42 00802 E)
Samplhe Dvawn Ry ¢ Hubert Envirg Care Systems Private Limited
Samphing [aie S1TASZO2Y
H.MNo Paramcices Yoluois Test Method

i Fhstoplankion {64pm mesh)

Towal Cell il () celled.
Count AFHA 20k Edition 1*ar
Tosial Gemus 0% 1000}
Gienus ThnbassbosirnSpp, Rhizoselmia S OymaomdiumSpp,
I Mmofopellaves, Cerstium fusous, Coscinedisousspp, Co
rethronspp, MelosimSpp
1 Fouplanmkion { Hilpm mesh)

[ Total Cell 3000 collL.
Cinpl APHA 24tk Editlon "are
Tial Chemis 05 1 (M)
Cheriiss Crab, Zoea_AcartinSpp, EucalanusSpp, T itinopslsSpp,




41

M. Maldin Dock Comples, SMP, Kallkais War 20721 - May 2N
JEST REFORT-16

Name of the Client :M/s. Hnldin Dock Complex, SMP, Kolkaia

Sample Deseription : Marine Water Biological Analysis (0.3 meter)

Sample Mark : Mear HETPL Jeity (Downsiresm)

(Lads 250 SRHSEPS N Log: BE® &' 5.T9561" F)

Sample Drawn By ¢ Hubert Eovire Core Systems Private Limited

Samgling Thie ITS2023

S5.Mo | Paramelers Valwes Test Method

i Plavrvoplanbton (bdpm mesh)

Tertnl Cell ] cillwil
Couni APHA 24ith Editlon
Toinl Genus FEd Part H{HKKI
(etue ClilaniellaSpp, BiddulphinSpp PhasocystisSpp, Scripsssael lSp

p. M aviculacSpp, ThalasciosirmSpp, RhizoseleniaSpp

I | Zosplankion {200pm mesh)

Toatal Cell 254K callsf].
Cousnd APHA 2dih Edition
Total Genus iL Par 1 (MK}
Chicrviia C¥helmSpn, AcartiaZpp, lucalamueSpn, TitinopseSpp. Meiacala

iS5
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5.5 Light

The amount of light that phytoplankton are accumulated to not only affect their growth but
also their NMueorescence oulpul. Phvtoplankion siuated st the wp of the water column on a
bright sunny day can get over-saturated wih light energy thereby decreasing the amount of
Muorescence that their cells give ofl. Conversely, phytoplankton deeper in the waler column
where there s minimal light may adapt their shapes (0 maximize processing light energy for
growth, which m tum mcrenses the amount of fluorescence per cell. The light penetrstion
found near HFTPL Jetty, 1" oil jetty, near OT-11 aned Lock approach loeation were moderate

to low . As high turbidity of water may affect the light penetration mto the water body.

5.6 Chlorophyll Content Estimation

Chlorophyll-comaming phytoplankton was measured; 25 ml of sample water are concentrated
by filtration ot low vacuum throuph a glass (iber filrer. The pipgments are extmcted from the
phivioplankton i 90% acetone with the aid of a mechanical tissue grinder and are allowed 1o
steep 2-2d4 hours. The resulling shiry is centrifoged 1o clarify the solulion, and the
ahzorbance of the supernatamt hquid was measured al different wavelengths to determined
chlorophylls o, b, and ¢ (630, 647 and 66d) respectively. Absorbance values was cntered into
a sl of equations to that wlilize the extmetion coeflhicienis of the pure pigments in 9%

acetone to simubancously ealeulsie the concentrations of the pigments in 3 mixed sohution.

In the optical methods the pigments such as {(Chlorophyll a, b, end ¢) were identificd. The
phyto plinkotonic community of the Haldia Pont reservoir is composed predominantly by
Chiorophycene and Bacillriphyceae.  Phytoplanktonic  communiy  is dominatsd by
cyunobacieria bging the Chlorophyceae is the second most abundant group. Results are
shown in Figure 8 and 9, respectively for the month of Mar'2023- May 2023in the plawee of
near HETPL Jeity, 1" oil jetty, near OT-11 and Lock approach location of Hooghly river,
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Figure B, The Average phytoplankton distribution in the Haldiz port during the period
Mar 2023 — May 2023
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Figure 9. The Average comcontration ol Chlorophyll &, band ¢ in the [aldia port during the
period Mar2023 = May 2023
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5.7 Primary Productivity

Mar 2127

My 2025

Productivity refers to the mte of production on a unil ares basis. The total smount of solar
energy converled 1o chemical enerpgy by preen pland i gross primary prodection.The
eatimation of primary productivity is predicted on the refationship between oxvgen evolution
aral carbon fixation. Primary productivily varies from freshwater to estuarine and from
estuarine o marine water body like 3™ oil Jetty, 1" ol jetty, Progect site and Lock Approach

The data was observed for monthly virmtion from Mar'2023 -May 202300 gross primary
productivity {GPP), net primary productivity (NPP) and communily respiration (CR) along
with mean standard deviation rom Mar®2023 -May'2023as shown in Figure 4.

Table §.4. MeanMonthlyV ariationsof GPP NPPandRESValuesingCm ™ day” | (Meant
SjatHaldia Dock Complex durmgMar'2023 -May 2023,

IS 105M) - 202

Temperaiure L M RES{R}
Montks | oWalerin'C Cmiday ¥ | aCm-"day’ r;r‘.-:jd.y" Acceptable | Permissible
Limits Limits
ar 180 I 1.0 1 05 121 94547 3814437 NA NA
April Hpa I i A ) 12k 54 2 65 d1.05 + 256 A A
M 9 176 TH+ 372 292 3 B9 42,07 + 364 MA MA

Mobg: GIFP - Geeos Primary Prodesiivity, SFF - Be Primary Prodectividy, CK - Commusily Brspiraties, %54 - Noi Applicslile

5.8Shell Fish and Fin Fish

During waler guality monitoring near HFTPL Jetty, st oil fetty, Outer Verminal 1} and Lock
Approsch I species of shell fishes i.e. Penneus monndon and Penacus indicus and 3 species
of fin fishes like Labeo bata, Puntius sophore snd Tamslosa 1oil were found
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60l SEDIMENT QUALITY RESULTS

6.1 Monitoring Location Selection Criterin

The sediment sampling locations were selected as per the identilial with reference 1o
previous ElA study and discussion 1o olfcisl person of Haldia Dock Complex. The

monitoring locatwons are given in Table 6.1.

TlHt_l_.!_: Eﬂhmﬂ uabity Moniroring Locatines

= TR

5l Mo Sedimenl Sampling Locatian . ___ Sample Code
1 Menr 1" 06l ety 51
T Near HE TPL Jetty 52
P 8 Mear Lock Appraach sl
4 Mer Chator Termimal = 11 L]

6.2 Manitoring Methodolopy

Sodiment samples were collected at four locations and analyzed ss per the standard existing
procedures. Sterilized canisters were usad for collection of sedimem samples. stored m ice
box and transported to laboratory for chemical analysis as per APHA Standard Method and
results recorded for chemical parameters like pH, Texture, Sedium, Potassium, Phosphate,
Chilorides and Sulphates.

Sediment grab samples were also collected using a Petersen grab, sieved and processed for
bislogical analvsis ~ microbenthie, meiobenthic and macrobenthie commumity sinuciure
analyses in laboratory and results reported in line with the procedures of APHA 22™ Edition
2012 and referring standard species idemtification references. The benthos samples processing
iw deseribied boelow:

The collected wet sediment samples are sieved with varying mesh sizes (or segregating the
organisms. Macrobenthos are orgamisms which are retained in the sieve having mesh siee
between 0.5 and 1 mme The term meio lna loozely defines a group of organisms by their
zize, lnrger than mecrofauna but smaller than mocrefauna, rather than a taxonomic grouping.
In practice, that is orgonisms that can pass through @ 1 mm mesh but will be retained by a
45 pm mesh. Organisms below size of 45 pm are regarded as microbenthos, The sieved
organisms are then staimed with Rose Bengal and sorted into different groups. The number of
organisms in each grab sample is expressed m number per meler square.
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6.3 Sampling

I'he marine sediment sampling in different locations were conducted and chemical analyzes
for varwous parmmeters were commpleted as per APHA methods and the resulis are provided in

the following repori.

Microbenthos, meiobenthos, macrobenthos were recorded in marine sedimeni snmples
collecied  from  four  bocntions  mamely  Nearl™ Oil  Jetty  (Upstream), Near
Lock Approach, Near Outer Terminal - Hand Near HFTFL Jetty (Downstream) and

resulls are recorded in Annexure.

In microbenthos, organisms recorded included distoms, cilintes, Amoeba, protozoans and
Napellates. Groups including bivalves, echinoderms, sea ancmones, sea syuints, turbellarians,

amdd palychacte worms were recorded under macrobenthos,
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TEST REFORT-17
Mame of the Cliem Mis.aldia Dock Complex, SMP, Kollatn
Sample Description | Sediment Analysis
Sample Dirawn By : Hubert Envire Care Systems Private Limited
Sampling Late 1752023
Fear 1" (Nl Jerty Wenr HFTPL Jeity Mear Dwiter Ternslns] -
&g, | Paresiers | Usin {Upatream) (Bawmstream) Peay Laek Approach [T
i pH T 7.14 AI; 7.7
2 Testare Clay Lown Clay Clay lLanm Cliwy
Banit % A ioh| 18
i % W4 x 28 b
. " s s i s
1 Sewllaiin mphg B2 AD AbfF EhLIA LR
4 Poimssivm | mp'kg o | 3248 £l 14 (L
3 Muosphale | wog'ky ]| L3 3 LEL
f | Chilocides mighg 150843 Hizal 16370 50
7 Sullpluses mEky it 11344 g e WG 4%
] i’f;}m -rn.."k; 1 1¥ a1 <0 =14
4 E-:lw’ o mg'kg <.k il @ < <
Iy | Lesda=PMh | mgkg =i T =00 <10
i | fmcwe fa | mpiy 3k 714 Li| — g2
12 ﬁFm myhg 652 THeb w0l A
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TESTREPORT-18
Maime of the Clieni s Haldis Dock Complex, SMP, Kolkata
Sample Deseription : Sediment Blologleal Analysis
Samplhe Mark : Near1™ Ol Jetty
Sample Drawn By : Haber! Envire Care Systems Privaie Limited
Sammpling Dhare ¢ ITNISS0L]
&.Mo Parameiers ¥ alucs Test Methadd
Al b rabenthos
L1
Total Cienes
Dintoms, Ciliates, Amoeha, Flagelates
| Chenus APLIA 22™ Edition 2012
Macrollenihos
04
Total Crenus
Bivaves EChIDUETIN, Sponges 5ea Squlrts APHA 22™ Edition
2 i 2012
Felabenihos
Totnl Geisin =
Maviculn Spp, Fuenlan Spp,Chelia Spg, Thinopais
] Crenius cylindrica,Globigerina Spp, Rhincalams spp APHA 22™ Edition 2012




M. Haldin Doch Comgles, SV, Kalkate

5

hlar 2023 = May 2023

Name of the Cliem Mis.Haldia Dock Complex, 5sMP, Kollats
Sample Description - Sediment Biological Analysis
Sample Mark 1 Mear Lock Approsch
Sample Drawn By : Hubert Enviro € are Systems Private Limiced
Sompling Date : 1752023
B.Mo Parsmelers Values Tesi Method
Microbenthos
i Q5
Total Cenus z
— Distoma, Cllistes Amoeba Flagellates, Proiozoans AT R 12
Macrofenthos
3 Total Ganis w
Bavalves. Echinoderms, Sea anemoncs Sponges,hed APFFLA 77 Edition 2013
Ciemun Squirts, Crusiceans
Melobenthay
9
3 Total Gesws
Gymnodium Spp.
Gienus

el

ENRLCY
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Mame ol the Clen

Sample Description

h1

TEST REFORT-20
s Haldia PDock Comples, SMP, Kolkata

 Sediment Biological Analysis

Mar HIZY - May 20EE)

Sample Mark - Mewr Chuler Termdnal — 11
Sample Drawn By - Hubert Envire Care Systems Private Limibied
Samplimg Date 17MS 02
S.No | Parmmeters Waluies Test Mt lisd
Ml Pl il
| Totl Geniss "
APTLA 22™ Edition 2012
Diarama, Gillates, Flagellates Protozoans e
Cicmiis
Macrobicnihos
y | ot Genus a
by et i s s APHA 22 Edition 2012
Charwas anomanes, Coraly Sponges, TurbeBarans, crustoeans
Mledolsinilis

1 Total (ienus

odontella Spp, Copepod nauplll, Tiinapsks oplindrice, Globigerina

APIA 22 Eaition 2012

Genus Spp, Dinophysis Sop
L ARE 5 i
& - N
J - = cpenndl 5 -
val ' . Autharized Shenatory

— 4 GO0 0B /=
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Mis M nldin Dock Complex, SMF, Kolkatn

: Sediment Bislogical Analysis

Mur 202 - May 2023

Sample Mark D Bear HFTPL deigy
Sample Drawn By : Hubert Envire Cuare Systems Private Limited
Sampling Date : 1TOSI01]
S.Mo | Poarmmeters Viillines Tesi Methiod
Microbenthos
I a5
Tota] Gemm FEA 27 Edition 2
Diatoems, Ciliates, Flageilates Protoeoans Amneba & ion 2012
Cienus
MaeroBentlos
08 Mo's
2 Toial Cenis
Rivalves, Fohinederms, Sea anemones, Corals, Sponges, Sea APFHA 37* Edition 30137
s ris, Polyc haeteworms, Crusiceans
Chemus
o6 APHA 22 Edition 2013
1 Tolal Gemes
Hhirosotemna Spp Dinophyels Spp Thelsssiosirs Spp, Dbalia
Sap Eucalanus Spp,Crab Zoea.
Clenus
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T.0GREEN BELT DEVELOPMENT

7.1 Biodiversity Assessment of Green belt trees

The main ohjectives of Green Beh development within industrial premises are w
absorb tho dust amd gageous pollutants, increasing C0y absorption and releasing of O fir
better environment beswles providing sesthetic view, Tt is mendatory that all industrial units
have to msimiain st least 33 % of Green belt aren of the total plol aren. Biodiversity
encompasses the varicty of life ot all levels of arganizstion, from genetic diversity within a
apecies lo diversily within entire regions or ecosysiems. Biodiversity has to be assessed
quantitatively with proper scientific, ecological and statistical methods like CQuadmat
sampling, enumeration of species list, counting and mapping of vegetation. The green belt
dirvelopment has to be maintained regularly within the periphery of the anea by the industrial

unit as per the statutory requircments of pollution contm] authorities.

The existimg Green Helt area in the indusirial premises was physically surveyed in
every month during the siudy period. The Mangroves species were not found in the study
location however, terrestnal tree species were found in the study area and the list of available

tree species has boen cnnmeratod and presented below.



54

Wiy Haldin Dock Complex, SMF, Kolkain

hiar 15 - May W23

Table 7.11Mustrates the list of tree species observed overall, Species counted m specific
lecation (Chairmen House/Cluster IVIDAV SchoolClester VITHaouwnd 5 Kilometers in the
M.s, Haldia Dock Complex, SMP, Kolksta srea during the Mar® 2023 -May 2023 biodiversity
survey has been given.

—

5. Scientific Name | Common/Local Name | Family | Count | pi pi | (-} pi*lopi |
Mo, | |
—T :-!.::u*r'u aneleal i Agasmond | Mimosaceas 17 a3y - ) l]-u:'.:q!;'_m-_]_;
1 | Acacta Attatic | Babul Mimosaceas " QAR 4370 06571 |
3 | Achras sapor _ Sapeda Fapotsceae 5 o0y | oRse a1
4 | Adirg cordifolia | Haldu | Rubisceae i 1 () i), MM 00000 |
5 | Acgle mgrmelos | Wood Apple | Rulaceae ™| ooz | 3o [ERREY
6 | Alhizzie lebbeck Siris | Mimeosaceae A7 | amsk | 40 | ooesk
T | Alstonits schofarb | Chatim i 1 Apocyanaccae | 135 | 00ald | 27HOh T4
8 | Amgcardipm ocodeniale | Cashew nat | Anacardiaceae i i1, (K1 {LEHHR) i3 MK
¥ | Anthocephealion chineayi | Kadam | Rubiaceae i ), O <& T {4165
! — 1, Lo la_ - _.__..\____|_
00| Arece catechy | Aetel nut Palm Palmaceae 17 wwrr | ansin A7
AL | Arocarpuy ineprififia | Inckfruit Moracene 15 Al | 49 0 s
| 12| dzedirachu indica | Neem Melisceae 17 .77 44816 0 7
13| Bawhinia acumingta | Camels foot tree Cocsalpinisceae | o | ooow | uooo | nooon
14 | Fombers malabaricim Roed Silk Cotton troe Bombacacese i 0,006 0868 | 0030
15 | Borassus fabellijor | Palmyra palm Prlmae 4 0.0z21 -3.4030 0, AR
16 | Callivienman speclomas ! Baosttle brrush tree Myrtncei: 133 ameds | -2A045 0, 169%
17| Callopdollvm inogsinelieen | Todiam Lsurel Cullophyllaceae i 0,KKH (AN} {1 AWXHD
K | Indian [ akuarem,
Cassia fixnily | Golden showe trec Cwoalpinincear 1 0.a14H A AN (L1 |
19 Cusxin slamen | Chakundi Caczalpinizceac 47 [1.017 14 BT 0427
a0 o | Australian pine tree,
Casuaring equiscrifolia Jhuiu Casunrinaceac 47 0 Defith 2T | 0050
21| Cocos nuciferu | Coconstpalm | Pubmac 4l v0lgT | -3emis 00743
22 | Dalbergin sivsine | Indian Rosewood, Sishu | Fabacese i U055 | 52040 00283
23 | Dedonis regia | Flame tree, Gulmohar | Cacsalpiniaceas | 3 LOITR | 40311 00716
|24 | Didiewia indicis Elephamt Apple, Chalta | Thilleniaceae 12 LS | 52009 0,0283
23 | Eviodendron anfroctuassm | White Silk Cotton tree | Bombacaceae 14 Wi | 4754 | oaoan) |
26| Euncalyptus glabulus Eucalyptus Myrtaceae 14 BoE | A96e | oo
27 | Excoecario agallocha | Geanon Euplun iaceae it I £ 10, DK £, D
28 | Feronla clephannim | Elephant apple | Rutnceae v BOME | 5407 0.11225
29 | Ficus bengalensis Basyan tree Muraceae 28 s <_khhh 1,115 56
30| Fieux cuniy _Fig tree Maoraceae ? (OU32 | -5 74E9 UIEE
3 | Flienr refigios Peepul tree Moraceae 12 (0048 4.2 0,778
32 | Gliricidia sepium Gliricidi, Quickstick Fabaceae 17 pAOTT | AWsl6 | 0.03%
| 33| Gmeling arbored Ganthar Verbanaceae 15 i [H6E - BRhR 0.034D
34 | Grevillea robusta Silver fir, Silky Oak Proteaceae o MO000 | 0000 0, XM
35 | Grewda asfatica Phalsa Tiliaceae ] £, 0000 00000 | 00000
36 | Holarvhena antidysenterica | Kurchi | Apecynacene [ L0003 | 0.0000 0, KHH
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37 | Hoigpielen inegrifoiia Indian Elm Ulmaceae X TR 00478
8 Lagerstroemiu flosreginee | Jurul Lythrnceae 75 0,057 14 o4, A 7000 00509
19 White Lead troe, _
Lewwcaena lencocephala Subabul Mimoaceae a5 00250 | AAKTS 01,0031
A0 | Mangifera indic | Mango ree Anacardisceae Bs o2 | -3sa0 01047
A1 | Michelle chompaca Champak Magnoliaceae i 4L.CHRID 000K} 0.0
A1 | Millingronia hovtensis Indian Caork free HBignoninceas @ | MG i1, (K} A1 0
A3 | Mimusops elengi Spanish Cherry, Bakul | Zapotaceae [ (LOWT | 32533 0.175%
24 | Morinda citrifolia Incian Mulberry Rubinceas i LR .00 0.0000
| 43 | Moriinga plerygospermi Drumstick tree, Sajna Moringaceae I ). fHIRa 2 GG kG340
46 | Morus indica Mulberry Moracese i 0000 00000 0,000
47 | Mepholium liichi Litehi Sapimdaceae i 0,014 4,567 11,0090
48 | Peltophoruwe prevocaspum | Radhachura Fabacene 27 | 0aex | 2360 | 62
49 | Phoenix splvestris Dhate pulm Palmne 17| 00077 | -axets | o017 |
50| Pitheceliobium dufce Manila Tanwrind Fahscinc 15 | o00es | dowes 16344
30| Plumerio acwtifola Pagoda iree Apocynaceae ) [LXIFE -5.7459 0.0 113
32| Podyalthin longifolia False Ashoka, Debdaru | Annonaceae | 13 00150 | <198 {0871
3 Pongam Ol Tree,
Pongamioglatva | Kemng Fubaccac " oouso | 32vw | 00265
54 | Puddium ggiave | Guava s | Myriacese i56 WOTIE | 2 hds ih 1T
35 | Preraspermum acerifolimn | Muchkund Sterculiaceae [ AN 110N £0.0000
| 56 | Putrampive soxburgii Putranjiva Euphorbiaceas ] [ EE T T AG00K
37 | Bamanea saman Rain tree Fabaceac 17 BANTT | A Bei6 L0ITE
38 | Seraea indiea Ashok Fabacene 155 0070 res1a | gasm
% Hummanghird tree,
| Seshanto promdiffora Hakful Fabaceae 4 i 4 | 344970 L1
60 | Somneratia apetala Keora Lythruceae | o i (K] LY D0
6l | Spathodea campanidaia Fouwntain tree Bignonisceae | s | Wiy i g5 A.01138
62 | Swienenia nrahagorni Malwgany Meliaceas e | ATy | Fao0n 0, 1§25
63 | Sizygium cuemind Jam, Java plum Myrlncoae 15 i ik 5 A, | 395 11,0659
64 | Sizmyplum sumarangense Rume npple, Jomral | Myrtaceae 1| oooss | s29% L0268
65 | Tamarindus indico Tamarind Fabaceae 1 oooia | s % ()
66 | Famarix divica Nona Jhau Tamoricacese 13| nooes | 4umed 00
67 | Tectona gromdis Teak Verbenaceae ¢ .00 | 34976 1 0235
68 | Terminalia arjuna Arjun Combretaceae |6 oM | 4022 14,0758
69 | Terminalia calappa liadian Almaond Combretaceae 3 i W4 L Y
T0 | Thespesia popsines Tulip Tree Malvaceae i A0 | 0N A1, 0H00)
T1 | Tremo ovientalls Charconl tree Ulmacene I oms | o520 00265
| 72 | Trewia madiftara Pituli Fuphorhincias [0 oo | oo | oooos
Tl zi87 1452

¥
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7.2 Biowliversity Indices

The field survey was completed by HECS team in covered location ot Makhanhahur Bazaar
to Jawahar Tower srouml 5 Kikimaters in the Mis. Haldia Dock Complex, SMP, Kolkaia
during Mar'2023 -May'2023; a twtal number of 2197 trees (M) have been recorded m the
green belt arca which comprise 55 numbers of species (&),

Shannon-Wiener Diversity {Biological Diversity)

Shannon-Wiener Index, originally propossd by Claude Shannon, a physicist, s the muost
commonly used bodiversity mdices. 1t s also called Shannon's diversity mdex, [t 5 an index

that is commonly used to characterize species diversity in & communily,
Shannon-Wiener Index is defined by the following function:
H = El(pi)xIn{pi)]
H = 3.452 (As per the Table Calculation)
Where:
# pi= proportion of total sample represented by species §. Divide so. of mdividuals of
species | by tola] pumber of sumples,
The biological diversity (Shannon-Weiner Index-H') value recorded is 3.452, which
represents relatively good diversity among the green belt plant species.
Species Richness (D)

Species richness is (he number of dilferem species represented inan ecological community,
landscape or region. Species richness i simply a count of species, and # does not take inio

secount the abundmnees of the species or their relative abundance distributions.

The larger the sample, the more species we would expect o find. Species richnese
calculsled bydividing the number of species by the square root of the number of individuals
in the sample. This particular measure of species richness i known as ), the Menhinick's

mdex:

=4
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D= 552197 1.17

Where & equals the number of differem species represented in your sample, and N equals the

total number of individual organisms in the sample.

Spevies Evennessid")

Species evenness refers o how close in numbers ench species in an environment s
Mathematically ot s defmed ps o diversity index, a measure of biodiversity which quantifies
how equal the community is mamerically, Species evenness 15 used 10 assess how evenly the

propulation i spromd scrods the species inan arca.

Species Evenness HWH,,,
H= 1453
Hamy = Lib[5) sbnf 55) = 4.0
= 14520 0= 0,862

Significant species evenness (17) of DLE62has been recordod among all the specics surveyved,

Diepicts the biodiversity indices plot for the green belt tree species sarveyed in and around the
M/s. Haldia Dock Complex, SMP, Kolkataarns . Rascd on the biodiversity, indices caleulations
was perforimed using sofiware PRIMER for the trees surveyed at M. Haldia Dock Complex,
SMP, Kolkata groen bell arcas, il @8 inforred that the aress indicate higher species richness
{1.17), diversity (3.452) and significan! evenncss (0.862) as shown m Figaure 11.

Girth Size: Girth is a measurement of the distance around the trunk of a tree measured
perpendicular W the axis of the trunk. The ginh size s measured on an average ol the height
of 1.5 m above the ground. The girth size varies 30 1o 196 cm in the study ares during the

moniloring period.

Dust Deposition: Averape dust deposition found in the area is 0.6 mg’cmj.
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Figure 11. Biodiversity indices plot for the green belt tree species.
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HaldiaDock Complex, SMP, Kolkata

Green Belt Survey

Covered Location at Makhanbabur Bazaar to Jawahar Tower

2. Babul I 1. Snpeda

Avereda aueriewlifornes Acache nilafica Aehras Sapota

1. Akasmoni

4. Wood Apple 5.5iris 6, Chatim
Aegle Marmelos Athizzl febbork Alsiarla sedeedarls




Mis. Haldin Dock Comples, SMP, Kolkuts Mekar 2023 — My 2023

8.Betel Mut Palm | 9. Jack Fruit ‘
Areca Catechy Artocarp ftegrifolio

Y4, -fif_’ | ‘ﬂ

TR R
Sl

By I':'". i w iy , __l I \ ‘i
L

1
.;J

10, Neem 11, Rasd Silk Cotlon Tree 12, Palmyra palm
Azadivachia ndlog Buimbery mlabaricus Rovaxsus fabellifer

L
e

=
ar

|3 Bottle brush fres | 4. Golden shower tree
{ '.:.I'_.I'f:'u_.l'q.:'f.l.ir.l.li -'l.r'l'l"r'-l'-"l-ir-'- sl finfinla {erva e Ataines




61

Mz Waliin Dock Comples, SMP, Kolliin

Cavuering oquisetifolia

| T.Coconi palm
Clopes miwcifera

Polar 20123 — hlay 3023

¥

18 Indian Hosewood/Sishu
Dilberpio Sissi

22, Ewenlypius
Ewcerivyries glinifus

20.Elephant Apple’ Chalta
Diflerife ndica

23. Elepham apple
Feronita elepiienitim

21, White silk cotton tree
Erfncermdfron gefraelnsim

=4, HI‘IH]‘IHI'; free
Flcuy bampalensic |




6
MYs, Habdia Dock Compdes, SMIP, Kolknin Mor 2023 - May 2023

¥

25. Fig treo 26. Peepul tree 37. Gliricidin/Quickstick

Ficus cunia Ficur religiosa Crliricldia sepium

- '._
b g
IRTE

28. Gambar 29, Indian Elm ' 30, Jarul
Crmnirlima avborea Helopielea imlegrifolia | Lagperstroemio Tosreginme

S _ : 2 e
31, White Lead tree, Subabul | 32, Mango tree 13, Sponish Cherry, Bakul
Lewogena letiooceplalo Manglfera indipa Mmooy eleng




M/x. Haldin Dock Comples, SMP, Kolkata Mar 2021 — May 2023

" o - -: i I‘:' 'I - 1._.' " :
34, Drumstick tree’ Sujinn 15, Litchi 36, Radhaelhura
Muoringa plerygosperma Nephelium lirchi Peliaplicrum plavocarpuns
- n 3 L .'.1._’3 ¥
-1

T 1 . - ‘+"E‘:‘1

J

g TR L
e Fa
s
.:I- .J"'_t
e &) .__-' ‘_‘-1-'.._, !

¥ G F i T

-

e Y s nE l"!'_ } = L -
37, Date palm [ 38, Manils Tamarind 19, Pagoda tree
Phoenix sylvesiris Plihpepliodium dulce Mumerio goubifolia

ol

i1, Pongam Oil Tree, Kamang 42, Guavn

Pangamia plabra

40, False Ashoka, Debdurn
Pafyaltfela lemitfonlia

Paldlinme prcfov




AU's. Haldis Dock Camples, SMIY, Kolkain Mlar 0123 - My 2023

i .

o= il .
43, Rain tree 45, Hummingbird tree, Bakful |
Spsrarnecs Sami Serran inifice Sexbonin prandiflors

6. Fountain ree l 47. Mahogany I 48, Jam, Jova plum
Syt canmpennfola Swivtenda mahagoni SYTEET R R

o o
449. Rose apple, lamrul 54, Tamarind 51, Nooa Jhau
."-'_l-'_':l AFTRRE . XERIRCR R ER e P Ferwiiciiiacin friclco Teinigirty dledom




Ms, Halddia Dock Complex, SMP, Kolkats

A5

hior 2023 — May 2023

52, Teal,
Tectonia gramdi

53. Arjun
Tevmimalic arimmg

&4, Indian Almond
Termuliral ol ol

55, Cluireoal tree
Trenra orlenialis




