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1. Sumimary

Kolkata Port Trust, Haldia Dock Complex has awarded the project titled "POST PROJECT MONITORING OF
DIFFERENT ENVIRONMENTAL PARAMETERS UNDER HALDIA DOCK COMPLEX, HALDIA" to M/s. Eko Pro
Engineers Private Limited, Ghaziabad vide work order No. |1&CF/IZ&R/T /296 /702 dated 10.10.2019.

The main objective of environmental Monitoring is to take the environmental observations, inside and
outside the Dock complex.

A comprehensive environmental monitoring program has been planned to monitor data for the period of
April 2021 - June 2021, The monitored data of Ambient Air Quality, Fugitive Emission, Ambient Noise
Quality, Marine Water Quality, Sediment Quality and green belt study in an around Haldla Dock complex.

In this study, multiple and periodic sampling has been carried out for Ambient air Quality. The frequency
of Air monitoring is followed twice a week for a season.

Ambient Noise monitoring is followed once in month i.e. April-2021 = June 2021. The observations of total
twelve locations were taken.

Marine Water quality samples for Physico-Chemical Analysis and Biological Analysis are carried out once
in season.

Marine Sediment Quality samples for physico-chemical analysis and biological analysis also being carried
out once as the frequency for the same is once in a season.

Green Belt Survey also been conducted in the Dock premises once in season,

Eko Pro Engincers Private Limited mobilized sampling team for conducting the Water, Noise,
sediment and Air monitoring in Haldia Dock Complex,

All the work was carried out by team and submitted the samples in lab.

We are very thankful to the official staff of Dock complex to support us and make this successfully
happen. A big support of official staff we had at site to get the study and sample collection job done
and gave us such type of opportunity.

The results and interpretation of study and monitoring is follows
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Z. Ambient Air Quality
Z.1Selection of Monitoring Station

Ambient Air Quality Monitoring (AAQM) stations were set up at four locations with due consideration of
inetevroivgival conditions vl synuplic Lasis, topogiaphy of the study area, representatives of reglonal
hackground air quality for obtaining baseline and consultation with Haldia Dock Complex officials. The

monitoring locations are given in Table 2.1

Table 2.1: Monitoiring Station of Amblent Al Quality (AAGQ)

| SNO. | STATION CODE | LOCATION | LaTiTupE LONGITUDE
1 AAQ-1 Near 3rd Jetty 22°01°01.07"N B8°04'06.56"E
3 AMDD Tap of Marine Haues 2290127 £E* BEeN5'17 98"
T nﬁ@-i Al RET Tr.;wnshfp maintenance office - | 22°01°21.80"N B8°03'4383"F
4 AAQ-4 Chrinjibpur Dffice 22°03'08.55"N B8°05'48.64"E
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Amblent Alr Quality Locations

Figure 2.1 AA(Q) Location

2.2Sampling Methodology and Parameter Selection

Ambient air quality monitoring has been carried out twice in each location during the study period (Winter
Season-Jan21 to Mar21). The baseline data of ambient air has been generated for the following parameters
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[t was ensured that the equipment was placed at a height of at least 3 to 4 m above the ground level at each
monitoring station, for negating the effects of wind-blown ground dust. The distance of the sampler from
any air flow obstacle Le. buildings, walls, was more than two times the height of the obstacle. The
equipment was placed at open space free from trees and vegetation which otherwise act as a sink of
pollutants resulting in lower levels in monitoring results. Monitoring has been carried out as per the latest
CPCB and MoEF guidelines and notifications.

2.3Sampling and Analysis Technique

With a view to collecting the samples, Envirotech Make Calibrated Respirable Dust Samplers (SL No.-1902-
701) along with Gaseous attachment and Fine Particulate Matter (FPS-Instrument SL No.1903-103) have
been used. The RDS is capable of drawing air at a flow rate of 0,95 to 1.3 m?/min with very little pressure
drop for RDS and FPS is designed to operate at an air flow rate of 1md/hr, Filter papers (MGF 2000 and
PTFE (46.2 dia)) were used for the collection of particulate matters and heavy metals. S0;&NOx were
collected by drawing air at a flow-rate of 0.5 liters per minute (1pm) through an absorbing solution for the
duration of 24 hrs. Ammonia and ozone were collected drawing air flow rate of 1 liter per minute (lpm) for
the duration of 1 hour, Sampling and analysis methodology adopted is given in Table 2.2 and National
Ambient Air Quality Standards is given in Table 2.3.

Table 2.1: Sampling & Analysis Methodology

Sl. No. ~ Parameter ~ Methodoiogy
1 j;;;&;r;;icd Pail'ticu[ate Malige(RR0 Respirable Dust Sampler (Gravimetric method)
2 Particulate Matter 10 (PM 10) (pg/m?) | Respirable Dust Sampler (Gravimetric method)
3 ?:é;il:%ate e A P APM 550 Fine Particulate Sampler (Gravimetric method)
4 Sulphur Dioxide SOz (ug/m?) West and Gaeke Method - - - _
5 Oxides of Nitrogen (pg/m?) I5 5182, Part 6, Jacob & Hochheiser modified
& Carbon monoxide (mg/m?) :ﬁ;ﬂlﬁﬁ, Part 10, Non-dispersive Infrared Ahsarption

2.4 Duration of Sampling

The duration of sampling of fine particulate matter (PMzs), Respirable particulate matter (PMyp), SOz and
NOx was each twenty four hourly continuous sampling per day and CO was sampled for eight hours
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continuous monitoring. The monitoring was conducted for two days in a week [or one month in each
quarter. The monitoring parameters and frequency of sampling are describe in tabular below.

Table- 2.3 Monitored Parameters and Frequency of Sampling

Parameters

Sampling Frequency

Fine Particulate Matter (PMzs)

24 hourly sample twice a week for one munthq

Respirable Particulate Matter (PMio)

Sulp_hur dioxide (S03)

24 hourly sample twice a week for one months

24 hourly sample twice a week for one months

Nitrogen dioxide [NOz}_
' Carbon Monoxide (CQ)

24 hourly sample twice a week for one months

8 hourly samples twice a week for one months

Table 2.4: Natl nnal Ambient Air Quality Standards

Concentration in pg/m? except for CO in mg/m? i

Pollutant .;m: X Industrial, Residential, | Ecologically Sensitive area !
Rural & other areas | (Notified by Central Govt.)
Annual Avg.* 50 20
3
Sulphur Dioxide {pgh_n ] | 24 hours** 80 80
Annual Avg. 40 30
3
Nﬂ:rf:};f‘:finxlde (pg/m) 24hours a0 20
8 hours 2 2
2
Carboen monoxijde (mg/m?) s e 4
Annual Avg, 60 60
0 3
M0 (/) 24 hours 100 100
Annual Avg. 40 40
¥ 3
Hoteand  Clmwew o | @ | e
: 8 hourly 100 100
¥z BE Ei
Ozone 05 (1187 1 hourly 180 180
: Annual Avg. 0.50 0.50
o 3
i s 24hours | 1 1
Annual Avg, 100
i |
s s ] 24 hours 400
Arsenic As (pg/m?3) Annual Avg, 06 >
| Nickel NI (ng/m?*) Annual Avg, 20

Purnima Cha
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~ Concentration in pg/m?*except for CO in mg/m? —d

Pollutant Time Industrial, Residential, | Ecologically Sensitive area |
Rural & other areas (Notified by Central Govt.) |

Pyro Benzene (BaP] (ng/m?) | Annual Alg.___L 1 L 1 ]

Source: Gazetie of India Nedification, dated 16th Nav, 2009

* Annual Arithmetic Mean of minimum 104 measurements in a year at a particufor site taken twice a week 24 hourly ar uniform
intervals

** 24 hourly or 8 hourly or 81 hourly monitored values, as applicable shall be complied with 98% of the time in o year, 29 of the time
they may exceed the limits but not on two consecutive days of monitoring

2.5 Analytical Result
Table 2.5: Ambient Air Quality-1 (Near 3rd Jetty)
. AAQ- 1 Near 3rd jetty

-'53&5, F"'Mm ﬁ 1 Round 2%Round | 3YRound | 4"Round | 5%Round | 6% Round | 7"Round | A™Round
| . ' - 55.05.21 06.05.21 1(’].1}5.21__. ;1.05.51__14.[]&.2_1 : 15:]&2_1 ““21?{}6;1 I 220621

i | PMi (ug/m?) 884 92.7 79.1 85.6 91.7 81.2 g4.8 81.5

il | PMys(ug/m®) 485 51.7 42,6 16.1 18.4 47.1 19.4 512

i | S0:(ug/m?) 6.9 7.5 7.2 6.7 7.2 6.8 79 7.4

iv | NOzpg/m*) 279 30.2 32.4 Ml H_f;.ﬂ =] 3?5 1K 3':-';.1 N ;54,6- 39.1
v | ::t){mg}ﬁqi) 0799 0.965 0.876 0.822 0966 0912 0.865 0.892

FNGNEERS ;-L,"l;r

A . f,-
-l
¢ 4

=
Wi grvinonis
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Table 2.6: Ambient Air Quality-2 (Top of Marine House)

) o, . -m_-.—_-i-:“l‘.n;nf_ﬁl_u'ihe-ﬂdﬂa:

Eﬂ‘lﬂa.", Parameters : 1*Round 2 Kound 39Round | 4"Round | S™Round | 6" Round | 7% Round | 8" Round
' 120521 | 130521 | 11.06.21 12.06.21 zj.u&.zl 240621 | 280621 | 200621
i | PMy(pg/m") 90.4 95,6 93.8 9.2 86.5 82.1 90.6 88.5

_Ii_ i’h;;_q[ﬁgfmﬂj 465 52.1 50.5 54.7 50.2 49.4 53.1 51.9
i | SQa(pg/m) - 7.1 7.8 4 | 77 | ez gg | 79 -E'.t
; NOu(ug/m’) i5.1 36.8 325 379 381 358 39.1 36.4

v | CO(mg/m®) | os98 | 0545 | 0611 | o782 | 0689 0572 | 0609 | o677
Table 2,7: Ambient Air Quality-3 (Township Maintenance Office)
e L 2 - ORI st T, Rt < Top of RZOfMeR \
3‘“" | Parameters | y.pound | 2%Round | 39Round | 4%Round | 5®Round | 6®Round | 7%Round | 8®Round
05.05.21 06.05.21 100521 | 110521 | 140621 | 150621 | 210621 | 220621
i PMy (pgfm?) 674 B1.7 o782 | e41 863 | 761 | 934 | 901
i PMys (pg/m?) 109 T -1;.;_ 431 445 41.2 467 50.2 484
iii SOzLu;m-T] 65 7.4 6.9 7.2 6.6 6.9 56 6.4
iv | NOpg/m¥) 317 34.5 i6g 37 35.4 337 64 | 381
v t:mmgfm*':ﬁ_ N "UiE-Bﬂ . r 0.658 0.612 0.699 0.705 0.589 0,692 0.614

T 'E_"""\
THEE Ny | ROBE =
= of 40
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o : i Chrinjibpur Office
's:'__.hm" P PE ' 1" Round 2™ Round 3MRound | 4" Round | 5"™Round | 6" Round | 7"Hound | 6% Round
12,05, 21 13.0521 | 110621 | 120821 | 230621 | 240621 | 280621 | 290621
i PMus [ g/ m?) 90.1 85.4 819 76.1 9.6 79 4 85.2 82.1
i PMas (g/m?) 46,2 50.9 53.1 47.6 498 409 434 50.1
i SOpg/m") 9.2 8.9 8o 5.7 0.5 B4 7.2 75
v | NOspg/m?) 915 34.8 32.1 36.2 35.1 374 356 34.2
v | COlmg/m?) 0.695 0.789 0955 0.812 0.865 0.702 0.945 0.881

Table 2.8: Ambient Air Quality-4 (Chrinjibpur Office)
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2.6Interpretation
PM10
120
100 =8 < - —r » o o e
80
60
40
20
0
st Round 2nd Round rd Round Ath Round SthRaund Gth Round Tth flgund fith Round
01.12.20 02:12.20 09.12.20 101220 14.12.20 15.12.20 23.12.20 24.12.20
s AAQ - 1 Near 3rd Jetty . AAQ -~ 2 Top of Marine House
s AACE— 3 Township Maintemance Office s A0 — 4 Chrinjibpur Office
~@-- Standard
Figure 2.1 PM10 o H

The PMjo concentration varies between 77.4 pg/m? to 94.8 pg/m? during the study period in winter season,
The results were compared with the National Ambient Air Quality Standards 2009. The values were found
within the permissible limit. The various sources of air pollution are observed in the study area ie.
industrial, traffic, urban and rural activities.
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PM2.5
70
1L -~ o~ + = -+ —a —- -
50
A0
30
20
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151 Rowund 2nid Roundd drd Round Ath Round SthRaund Gth Round 71h Round 8th Roind
01r12.20 02.12.20 09.12.20 10,12 .20 14.32.20 15.12.70 24.12.20 14.12.20
e AAD - 1 Near 3rd Jetty = AAC -2 Top ol Marine House
smsn AAC) - 3 Township Maintenance Office s AAQ -4 Chrinjibpur Office

—&— Standard

Figure 2.3: PMzs

The PM:5 concentration varies between 41.2 pg/mito 53.4 ug/m? in winter season. However, the levels for
PMzs were found to be below the National Ambient Air Quality Standards (< 60pg/m?) of NAAQS: 2012.
Populations subiected to long-term exposure to particulate matter has a significantly higher cardiovascular
incident and mortality rate. Short-term acute exposures subtly increase the rate of cardiovascular events
within days of a pollution spike.
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SOx
90
B0 - : 2 . 2 -x <~ —— =7
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, Tl wml nmel el e alial e e
1st Round Znd Round Jrd Round Ath Round Sthtound Bth Round /th Kound Bth Kound
01.17.20 0.12.20 91220 101230 141220 151220 23.12.20 HAa2.30
e AN - 1 Near 3rd Jetty = AAC - 2 Top of Marine House
s AAT - 3 Township Maintenance Office s AAG — 4 Chrinfibpur Office
~&— Standard
— !
. Fguwe24:502 |

The SO; concentration varies between 58 pg/m?to 9.9 ug/m? during the study period in winter season,
which is far below that national ambient air quality standard (< 80pg/m3) of NAAQS: 2012, The source of
S0z in the study area is mainly from burning fuels containing sulfur. Other anthropogenic sources are
ciissions froim domestic buining and vehicies Exposuie to sulfuir dioxide in the ambient air has becn
associated with reduced lung function, increased incidence of respiratory symptoms and diseases, irritation
Wi L Uy, HUSE, @ 1U LItUdad
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Figure 2.5: NOx

The NO; concentration varies between 29.1 pg/m*o 38,6 pg/m? in winter season. The values of
Nitrogen diexide were found well below the NAAQ standard, The primary sources of MOy are moter

vehicles, electric utilities, and other industrial and residential sources that burn fuels. NOz is one of the

el lovermmdionabn tooaliond e ke Fnmmaabdnam af cunismed lasenl nn.—.. cachalnly e Falooros oostaoen soennleobomns
.......... ¥ B st e Se sy L e o R L ek B T S el SO e et B el L e |
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Figure 2.6: CO

The CO concentration varies between 0.57mg/mto 0.98 mg/m3 in winter season. The values of CO were
found well below the NAAQ standard.
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3. Ambient Noise Quality

3.1 Selection of Monitoring Station

Ambient Noise Quality Monitoring stations were set up at twelve locations for the period of April to June
2021. The monitoring station were sctup by filed visit, identify the source noise, sensitive location of the
site and official discussion with the Haldia Dock Complex officials. The monitoring locations are given in

LR L A L

Table 3.1: Monitoring Station of Ambient Noise Quality

lesin [ ewaminm [ % ever Arwrm v awrrome Iy Anrerrrme
CODE
1 NQ-1 Chrinjibpur OB Gate | 22°03'08.89"N 88°05'47.98"E |
2 NQ-2 GC Berth Main Gate 22°02'45.86"N 88°05'12.08"E
= o Jetwalial, LUWED it udLE C& ULUDIO I 00 Ut Ll G
4 NQ-4 MBC Jetty / Floating Jetty | 22°01°'11.83"N | 88°04'34.53"E
E NQ 5 CJB Gate 22°03'01,71°N 88°05'52,14"E
6 NO-6 | LockGate 22°01°29.11"°N B8°05'06.40"E
7 NG Marine House | 22°013180°N 88°05'17.26"E
'NQ-8 Master Control 22°02'02.16"N 88°05'25,13"E
NQ-9 Port Hospital (Township) 22°01°25.96"N 88°03'44.03"E |
10 | NQ-10 Cluster 4/61 (Township) 22°01'06.30"N 88°03'38.53"E
11 NQ11 | DAV School (Township) 22°01°25.33"N 88°03'34.30"E
12 NQ-12 Gate No.4 (Township) 22°01'35.06"N 88°03'5455"E |
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Figure 3.1 Ambient Noise (ii.tality Location

3.2 Sampling Methodology and Parameter Selection

Noise monitoring has been carried out with using sound level meter ((Lutron SL Q-621819) at monthiy
basis, in winter season. (January - March, 2021). Noise level monitoring was carried out for 24 hours.
Noise levels measured over a given period of time ot interval, enable to describe scenario ol noise using

statistical techniques.

a) Leq (d)
b) Lea(n)
) Liu
d) L50
e) L90
% Lmax .
T g._n- < '\.'-
j v
S THE'E N\."I'{.-‘L'le'}f..r"-f
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g Lmin

h) Ldn
« Lday: Average noise levels between 6.00 hrs to 22.00hrs
e Lnight: Average noise levels between 22.00 hrs to 6,00hrs.

3.3, Sampling Technigues with Standards
The Lutron make sound level meter was used Lo record the sound data and the medel number of used
device is SL Q-621819 i.e, designed on the basis of “Type 2" professional requirements. The instrument has
a frequency weighting of "A" type and allows the user to select Slow or Fast mode of measurement. A built-
in Data Logger can record all the important Sound Level parameters in Non-Volatile Flash memory for 24
hours making detailed field data collection very simple. Each record contains the observation of each
second, with the detailed data, Lgg, Ly and Luax and many others calculations also can be drawn. Sound

Pressure Level and Sound Exposure Level (SEL) observed during the recording interval. A built-in Real
Time Clock maintains a Date and Time stamp in the recorded data.

Noise survey is conducted in areas where noise exposure is likely to be maximum. Noise leve] refers to the
level of sound. A noise survey involves measuring noise level at selected locations throughout an entire
plant or sections Lo identify noisy areas, This is usually done with a sound level meter (SLM). A reasonably
accurate sketch showing the locations of workers and noisy machines is drawn, Noise level measurements
are taken at a suitable number of locations around the area, National Ambient Noise Quality Standards as
per CPCB is given in Table 3.2 to compression with the observed results,

Limits in :
it A Day Time Night Time
Industrial Area 75 AT A =
Commercial Area 65 55
Residential Area 22 45
Silence Zone 50 40

> Page 18 of 40

Analytical Sgrvices - Anpyws of Envronmonl, Food, AYUSH, Gosmatics, Toy & Matertul, Legther Prodircts, Petrolesm & Biskding Moterinl Samples in Blologieal, Cham cal, Elnchical & Mechanical Diso plines
Consulting Services - EIA. SiA, EC Compliances, Consulancy for NOC of Ground Water, Hydrogaohg el Stidies, Envronmental Audit & olher stucies, Ground Weter & Soll |hvestigation




Contact : +91 - 9810243870

€HO PRO ENGINEERS PVT. LID.

Environmental Consultants and Analytical Laboratory
{An IS0 9001:2015 Cartifisd Company)

Dffice & Labormtory : 3241, South Side of G, T. Road, UPSIDC Indusirial Area, Ghaziabad - 201 009 (Delhi-NCR) INDIA,
Contacl No.: 9818405427, 9810240678, 8826344487  E-mall - emaili@ekapo.in, ekoproengineersi@gmail.com, websile  www.ekoproin

*-dB (A) Leq denotes the time weighted average of the level sound in decibels on scale A which is relatable
tol foas

Source: Pollution Control Acts, Rule and Notifications issued there under, by Pollution Control Law Series:
PCLS/02/2006(Fifth Edition) of Central Pollution Control Board, January 2006, pp 926. Day and Night time
shall mean from 6:00 a.m. to 10:00 p.m. and 10:00 p.n. to 6:00 a.m, respectively,

3.4 Analytical Result

1 ng? 62.6 | 668 638 [694 |682 |608 [621 |645 |605 |625 |644 |629
2 |Lleg(n |532 |[512 519 |526 |498 |503 |524 |491 |486 |5L7 |508 | 496
]
3 |LI0 |607 |65.7 649 | 672 |651 |597 |624 |649 |599 |634 |621 |6L7
4 |L50 |542 |615 586 |61.9 |604 |534 |584 |5724 |59.6 |564 |S64 | 574
5 |L90 |509 |563 513 [543 (521 [497 |527 [516 |468 |507 |S5L7 | 529
6 |Lmax | 73.1 | 756 805 [821 [759 |728 |745 |779 |704 |724 |783 | 751
7 |Lmin |416 |448 431 [425 |449 [399 [438 |456 |40.6 |425 |40.7 | 397
8 [Ldn |[529 |[59.0 578 [610 |590 [555 |[5722 |568 |545 |555 |576 |562

3.5 Interpretation

In the study area, noise source was observed only by vehicular movement & construction activities, High wind
velocity in the river front area is another major source for high sound level in the study area. Noise levels were
observed helow the CPCB standards for Ambient Noise Quality in day time &night time.
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Ambient Noise at Day
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Fig: 3.2 Noise Quality in Day Time 2

Ambient Noise at Night
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Fig: 3.3 Noise Quality in Night Time
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4. Water Quality

4.1 Selection of Monitoring Station

Water Quality Monitoring stations were set up at four locations. The monitoring stations were setup by
filed visit, sensitive location of the site and official discussion with the Haldia Dock Complex officials.

The monitoring locations are given in Table 4.1
Table 4.1: Monitoring Station of Water Quality

S.No | STATION CODE LOCATION : LATITUDE LONGITUDE
1 (wol Near 1st Oil Jetty 22°015532'N____ | 88°06'03.16°F
2 wQ-2 Near 2nd Qil Jetty =N 22°01'43.42"N B8°05'50.88"E
3 wQ-3 Near 3rd Oil Jetty 22°01'02.13"N 88°04'32.26"E
¢ | wWQ-+4 Near Lock Gate _ _ | 22°01'19.59"N BA"05'11.12"E

HE elvieontit-"
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4.2 Sampling Methodology and Parameter Selection
T'he parameter selections for the marine sediment gualily are described below.

A. Physio-Chemical Parameters

e Colour

e Turbidity

- pH

* Electrical Conductivity (EC)
Total Dissolve Solids (TDS)
Total Suspended Solid (TSS)
Floating matters

0il & Grease

Petroleum Hydrocarbons
Salinity

Alkalinity as CaCO4

Total Hardness as CaCO3
Calcium as Ca

Magnesium as Mg

Sodium as Na

Potassium as K

Chloride as CI

Sulphate as SO4

Nitrate as NO3

Flouride as F

Phenolic compound as CsHsOH
Cyanide

Aluminium

Arsenic

Cadmium

Chromium as Cr+#

Iron

Copper

Lead

Manganese

L]
-
L]
-
-
L
L]
-
L
L
L ]
L]
L
L]
L]
L]
L ]
.
L
L]
*
°
L
-
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= Zinc

e Dissalve Oxygen
e BOD, 27°C 3 days
« COD

e Total coliform

Biological Parameters

Phytoplankton
Zooplankton

Shell Fishes

Fin Fishes

Chlorophyll Content

Gross Primary Productivity
Net Primary Productivity
Community Respiration

. ® " 5 % & & @

Marine water samples shall be collected at the rate of 2 samples per location (one sample at surface
i.e. 0.3 meter depth and another sample form bottom (6 meter to 16 meter depth). Sampling for
Marine water quality shall be conducted inside the protected water i.e., within break waters. The
analysis of marine water for physico-chemical parameters as per the procedures specified in Standard
Methods for the Examination of Water and Wastewater published by American Public Health
Association (APHA) and Lab SOP-W/66. Samples for physico-chemical analysis were collected in
polyethylene and glass bottle and preserved as per standard procedure. Samples collected for metal
content were acidified with 1ml HNOs. Samples for bacteriological analysis were collected in sterilized

bottles. The details sample collection procedures are described in below.
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Table 4.2: Sample Collection Procedure

S.No Parameter Sample collection sasr:;]:le Storage/ Preservation
Grabsampling | o0 | e
1 | pH, EC, TD_S ) Siditorotnb i e 50 ml On site analysis
Other Physico- Grab I
2 Chemical Plastlji:a IaS;T:p ";E. - 2000 ml As per SOP
Parametrs - n ¥ . _‘\’_f“_" S )
3 Qil & Grease Wide mouth glass container 500 ml Afid HCF o P,
) refrigeration, 28 days
y Grab sampling .
5 Cyanide n glass conitiiier 500 ml As per SOP
6 BOD Grab samp]'mg 1000 ml Cooling between2to 5
glass container call T degree -
7 coD Grah sampiing 100 ml Add HNO3 to pH <2
plastic container
! 3 ; HNOz to pH>2; Grab
8 Heavy Metals ) f]ljls': rinsed with 1+1 HNO3 500 ml  sample; 6 months
9 | Biological Sample Sterilized plastic container 500 ml As per 50P
i’lauktun

Plankton samples were collected from the surface waters of the study areas by towing a plankton net
(mouth diameter 0.35 m) made of bolting silk (No.25 mesh size 48 um) for half an hour. These samples
were preserved in 5% neutralized formalin and used for qualitative analysis. For the quantitative analysis
of phytoplankton, the settling method described by Sukhanovo (1978) was adopted. Numerical plankton
analysis was carried out using Utermohl's inverted plankton microscope

4.3 Analysis Technique

The analysis techniques were followed by Standard Methods for the Examination of Water and Wastewater
published by American Public Health Association (APHA) and Lab SOP-W /66. After the analysis the results
were compared as per the SW Class [V (CPCB). The instrument used for the above mention parameters are
given below.

anagey)
: %/
HF ERVIROLI"
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Table 4.3: Instrument Used

- IpH | pH meter
2 Turbidity Nephelo Meter
3 Conductivity (at 25°C) Conductivity meter ]
4 Total Dissolve Solids Gravimetric
5 Alkalinity as CaCO3 Titrimetric Method
6 Total Hardness as CaCOy | Titrimetric Method
. Calcium as Ca | Titrimetric Method
8 Magnesium as Mg Calculation |
9 Sodium Flame Photometric -
10 Potassium _ Flame Photometric
11 Chloride as CI ) Argentometric
12 Sulphate as 50,4 Turbidimetric
13 Nitrate as NO3 Spectro photometric
14 Phosphate Spectrophotometric
15 Fluoride as F Spectrophotometric . |
16 Phenolic compound as CgHz0H Spectrophotometric
17 Cyanide Spectrophotometric/Spot test
18 Dissolve Oxygen Winkler Method
19 0il & Grease Gravimetric
20 Heavy Metal Induced Couple Plasma- Mass
Spectro Meter (ICP-MS)
21 Total Coliform MPN Method
22 Plankton Study Microscope )
Onsite Parameter Analyses

pH, temperature and conductivity were analyzed at the time of sample collection. For dissolved oxygen,
samples were collected in standard BOD bottle and fixed the oxygen by manganese oxide and alkaline
iodide immediately after collection of the sample.

T At W
TENVIRONS=
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4.4Analytical Result and Interpretation

A. Physio-Chemical Parameters

: 5 | W P e [wea '-;m-z 'wQ-3. w4 - TceeB,

i AR tinny | Nearist Oil [ Near2n | Near3< | NearLock | GUIDELINE

No, | PARAMETERS |UOM |jery  |oiljetty | Oiljetty | Gate (CLASS SW-

. 11.06.21 11.06.21 | 11.06.21 11.06.21 v)

(0.3 Meter Depth)
1 Colour Haze 40 .';D Al 50 No_ﬁsihle
n colour

2 Turbidity NTU 415 410 320 412 -

3 pH - 7.58 7.68 7.71 7.68 | 6590

4 Conductivity ps/cm 5290 5840 6790 5450 -

5 Total Dissolved mg/I 3210 3520 | 3890 3310 -
soild

6 Total Suspended mg/l 565 710 670 568 - :
Soilds

7 Floating Matters mg/I 0.22 0.31 0.19 0.28 100

8 01l & Grease mg/l <4.0 <4.0 <4.0 <4.0 .

9 Petroleum mg/] <0.01 <0.01 <0.01 <0.01 -
Hydrocarbons

10 | Salinity mg/l | 4920 5090 5460 5010 -

11 | Alkalinity as mg/l 190 164 197 182 .
CaCo3

12 Total Hardness mg/1 614 704 730 578 -
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13 Calcium as Ca mg/l 147 169 175 138
14 Magnesium as Mg mg/1 59.8 68.5 71.2 56.4
15 Sodium as Na mg /1 820 710 870 810

16 | Potassium as K mg/l 80 65 67 85
17 Chloride as Cl mg/l 1120 1217 1650 1140
18 | Sulphate as S04 mg/l 264 242 324 250
19 Nitrate as NO3 mg/l 412 6.51 5.84 7.57
20 | Flouride as F mg/l 0.91 0.84 0.74 0.69
21 | Phenolic | me/l | <0001 <0.001 <0.001 <0.001

Compound as

C6H50H
22 Cyanide m-Eﬁ | Absent Abhsent Absent Absent
23 Aluminium mg/l 8.51 10.8 17.4 14.9
24 | Arsenic | mgfl 0.006 0.008 0.034 0.061
25 Cadmium mg/l <0.005 <0.005 <0.005 <0.005
26 | Chromiumas mg/l | <005 <0.05 <0.05 <0.05

Cr+6
27 Iron mg/l 217 256 24.8 10.4
28 | Copper mg/1 0.24 028 | 034 0.23
29 |Lead mg/1 0.04 0.09 0.15 0.081
30 | Manganese mg/1 1.62 1.10 1.29 1.02

31 Mercury mg/| <0.005 <0.005 <0.005 <0.005
i = ey
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32 Zine mg/l 2.51 1.86 3.24 2.77 -
33 Dissolved Oxygen mg/l 5.4 5.2 5.1 5.5 3.0
34 |BOD,27°C3Days | e/l 5.6 5.1 5.7 5.6 5.0
35 | cop mg/1 22.4 21.7 25.6 20.2 :
(36 | Total Coliform MD!:]N:’I 1| 1600 1700 1500 1900 -
m

[n the physico ~-chemical analysis of the marine water quality from 0.3 meter depth, the pH variation was
found from 7.58 to 7.71, Conductivity is found from 5290us/cm to 6790us/cm, Magnesium is found from
56.4 mg\|l to 71.2 mg\] and Calcium is found from 138mg\l to 175 mg\L.

AR RN W1 [WQ2  [wQ3  |[wo4 Gcﬁﬁn =3
S | oxe oo | |NearlstOil | Near2m |Near3«  |Near Lock IDELINES
No, |PARAMETERS |UOM |jeny | oujetty |Oiljetty | Gate (CLASS 1V)
i Ao S 11 06,21 11.06.21 | 11.0621 | 11.06.21
(7 Meter Depth)
1 Colour Haze 60 70 8o 60 No visible
n colour
2 Turbidity NTU 490 480 530 495 -
3 pH E - 7.62 7.60 7.74 7.72 6.5-9.0
‘4 | Conductivity us/cm | 5g40 6084 7140 5592 =
5 Total Dissolved mg/] 3520 3680 4190 3290 | -
Soild
6 Total Suspended | Mg/l 580 | 790 650 620 L
Soilds
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7 Fl untll;g Matters mg/I 0.29 0.31 0.36 .39 10.0

8 0il & Grease | mgnt | <40 <4,0 <4.0) <4.0 -

9 Petroleum mg/l | <p.01 <0.01 =0.01 <0.01 ~
Hydrocarbons

10 | Salinity mg/l | 4970 5300 5640 4870 > 1 |

11 | Alkalinity as mg/l | 19a 168 204 198 -
CaCo3

12 Total Hardness mg/1 620 730 760 650 -
as Cac03

13 Calcium as Ca mg/l 148 175 182 155 -

14 Magnesium as mg/l 60.5 71.2 74.1 63.4 -
Mg

15 Sodium as Na mg/l 830 810 750 770 =

16 Potassium as K mg/1 65 84 90 58 -

17 Chloride as Cl mg/I 1240 1410 1750 1310 -

18 Sulphate as S04 mg/I 250 254 350 265 =

19 Nitrate as NO3 mg/1 5.24 7.16 6.82 7.27 =

20 Flouride as F mg/I 0.84 0.78 0.72 0.86 -

21 Phenolic mg/I <0.001 <0.001 <0.001 <0.001 =
Compound as
C6H50H

22 Ey;m-id: mg/1 Absent Absent Absent Absent -

23 Aluminium mg/l 11.6 12.4 13.2 12.7 -
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24 | Arsenic mg/l | 0.006 0.007 0.005 0.008 .
25 Cadmium mg/l | <0.005 <0.005 <0.005 <0.005 -
26 Chromium as mg/l <0.05 <0.05 <0.05 <0.05 =
Cr+6
27 Iron mg/l | 132 22.6 239 | 1290 | -
28 | Copper | mgAl | o0za 0.31 0.34 0.21 LA
20 Lead mg/I 0.039 0.12 0.13 0.081 =
30 Manganese mg/1 1.56 1.24 132 | 119 -
31 Mercury mg/l <0.005 | <0.005 <0.005 <0.005 -
32 Zine mg/1 2.76 1.42 3.76 2.72 -
33 Dissolve Oxygen mg/l 5.1 4.8 5.6 4.9 3.0
34 BOD, 27°C 3 mg/l 6.2 5.4 5.8 6.1 5.0
Days
35 CoD mg/1 30.5 26.7 32.2 33.7 -
36 Total Coliforms P‘;f;N!ll 1500 2200 1600 1800 -
m

In the physico-chemical analysis of the marine water quality from 7 meter depth, the pH variation was
found from 7.60 to 7.74, Conductivity is found from 5592ps/em to7140ps/cm, Magnesium is found from
60.5 mg\l to 74.1mg\| and Calcium is found from 155 mg\| to 182 mg\l.

HGINEERS -
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5. Marine Biological Parameters

wQ-1 wQ-2 wQ-3 wQ-4
Bt il [ s g "R e 80 | Nearist | Near2m | Near3w | Near Lock
B0 T o, WRARRMERERS UOM | ojijetty | Oiljetty | Oiljetty | Gate
: 11.06.21 |11.06.21 | 11.06.21 | 11.06.21
1 Phytoplankton . o
1 Coscinodiscuscentralis | Cells/1 900 780 760 1140
2. | Dinophysiscaudata Cells/l | 700 800 600 710
g | Odontellaaurita Cells/I 560 | 570 1200 | 710
4. | Triceratiumbroeckii Cellsyl | 880 760 810 450
5. | Cerataulinapelagica Cells/1 690 710 510 380
6. | Hemiaulussinensis | Cells/l 210 118 175 240
7. | Ceratiumsp Cells/1 | 880 740 910 850
g. | Guinardiastriata Cells/1 1300 1000 890 940
9. Coscinodiscuswailesii | Cells/] 650 810 910 850
S0 EE‘;:::E:”S Caigt 560 610 792 750
11. | Rhizosolenia sp Cells/l | 120 310 108 105
12. | Lauderiaannulata Cells/I 105 550 410 310
13. | Achnanthessp Cells/l 650 320 310 520
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14. | Striatella unipunctata Cells/] 560 880 610 340
2| Zooplankton - I
1 Parvocalanussp Org./m? 170 130 140 150
2 Centropagesorsini Org./m3 110 108 140 110
3 | Oithonanana Org./m? 80 30 100 | 120
4 |Oithomasp [ opg/ms | 170 | 210 240 -
5 Mysis larvae B U_rg_.f_nT; | 24 10 15 -
¢ | Oikopleura larvae Org./m? 180 170 110 220
7 | Oithonaplumifera | org/m? | 240 | 130 80 50
g | Centropagessp Org./m? 160 120 116 90
7 9 Copepod nauplii Org./m? . 120 140 | 155 |
10 | Calanopiaeliptica Org,/m? 90 105 | 80 110
11 | Dikopleura larvae Org./m? 160 210 40 110
12 | Temora sp. Org./m3 110 170 120 140
13 | Tintinnopsissp Org./m? 30 60 40 -
14 | Calanopia sp Org./m? 40 50 40 80
15 | Temoraturbinata Org./m? 110 175 250 160
16 | Pseudodiaptomussp Org./m? 30 40 50 70
3 Shell Fishes Nos. 5 2 6 1
Penaeus vannamei Nos. |2 1 1 1

Analytical Sarviees - Analyals of Environment, Food, AYUSH, Cosmetss, Toy & Matenal, Lualter Prooucts, Pelroleum & Bullding Matzsal Samples n Blological, Chemical, Elzcincal & Machanical Discpines
Consulting Services - EIA, S, EC Compllances, Congultency for NOG of Ground Water, Hydmgeological Swdles, Envirenmental Audit & other studies, Ground Water & Soll Investigatan



Contact ;: +91 - 8810243870

€HO PRO ENGINEERS PVT. LTD.

Environmental Consultants and Analytical Laboratory
(An 150 9001:2015 Cortified Company)

Dffice & Laboratory @ 32/41, Solth Side of G, T Road, UPSIDC Industral Asea, Ghaziabiad - 201 Q08 (Dajhi-NCR) INDIA.
Gontasct No.: 5818406427, 9810240678, 26344487  E-mall . emall@ekopra. In, ekopioenginessi@igmall.com, wehslte ; www.ekopm.in

Penaeus monodon Nos. |3 2 1 -

| Penaeus semisulcatus Nos. |. 1 1 -
Penacus indicus ‘Nos. |. i - |
Macrobrachium Nos. | - 1 1
malcolmsonii
Macrobrachium Nos. |. 1 . 1
rosenbergii
Schylla serrata Nos. |. 1 - 1
Schylla tranqu‘eharlca Nos. |31 1 E .

3 Fin Fishes Nos. 15 25 30 35

5 Chlorophyll Content ug/L 0.24 | 045 0.38 0.40
4.5 Interpretation

A total number of 14 Phytoplankton species were found, out of which the higher number of Phytoplankton is
Guinardiastriata and the lowest number of Phytoplankton is Lauderia annulata.

On the other hand, total 16 species were found of Zooplankton, out of which the higher number of
Zooplankton is Temoraturbinata the lowest number of Zooplankton is Mysis larvae.

Shell fishes and fin fishes were recorded during the marine biological survey carried out in the study area.

Addition, along with the above, the gross primary productivity is found 0.441 to 0.550 gem?®/h. Thenet
primary value is found 0.420 to 0.530 gem®/h. and community respiration is found from 0.032 to 0.061

gemd/h.

Light penetration is found in the study area and which is found low to moderate.

o EHGINE =y .:~.‘._'_ .
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6. Marine Sediment Quality

6.1 Selection of Monitoring Station

Sediment Quality Monitoring stations were set up at four locations. The monitoring stations were setup
by filed visit, sensitive location of the site and official discussion with the Haldia Dock Complex officials.
The monitoring locations are given in Table 3.1

Water Quality Location

1 S1 Near 1# Oil Jetty 227 1'55.63"N 88" 5'58.27"E
v 52 Near 2n (il Jetty 22° 1'46.05"N 88° 5'43.49"E
3 53 Near 3% Qil Jetty 22°1'03.26"N 88° 4'25.38"E
4 54 Near Lock Gate 22°1'20.72"N 88" 5'06.04"E
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Sediment Quality Locations

Figure 5.1 Sediment Quality Location

6.2 Sampling Methodology and Parameter Selection

The samples were collected and analyzed as per the procedures specified in Standard existing procedure.
Sediment samples are collected as grab sampling procedure. The samples were collected using a Petersen
grab sampler from bottom of the river. The collected samples were taken by a fresh plastic container and
marked the lab code for physico-chemical analysis. The samples were taken into the laboratory and dry in
normal temperature. .

Bl I .'F-f
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The biological analysis for microbenthic, meiobenthic and macrabenthic community structure, samples
were also collected using a Petersen grab sampler and collected sample were taken in the sterilized plastic
container.,

The parameter selections for the marine sediment quality are described below.

C. Physio-Chemical Parameters
» Texture

« pH

e Sodium as Na

e Potassiumas K

e (Cadmium as Cd

e Copperas Cu

* LeadasPb

e ZincasZn

® Magnesium as Mg

& Arsenic as As

e Phosphate as PO4

e Chloride as Cl

s Sulphate as S04

D. Biological Parameters
e Meiohenthos

* Microbenthos

e Macrobenthos
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6.3 Analysis Technique

The samples were analyses in laboratory with the procedures of APHA 22™ Edition and SOP (Standard
Operating Procedure) of the Laboratory. For the biological analysis the collected wet sediment samples are
sieved with varying mesh sizes for segregating the organisms. Macrobenthos are organisms which are
retained in the sieve having mesh size between 0.5 and 1 mm. The term meiofauna loosely defines a group
of organisms by their size, larger than microfauna but smaller than macrofauna, rather than a taxonomic
grouping. In practice, that is organisms that can pass through a 1 mm mesh but will be retained by a 45 um
mesh. Organisms below size of 45 pm are regarded as microbenthos. The sieved organisms are then stained
with Rese Bengal and sorted into different groups. The number of organisms in each grab sample is
expressed in number per meter square.

6.4 Analytical Result

A. Physico-chemical Parameter

5-1 §-2 188 o sS4
Near I** Oil | Near 2nd Near 3rd Ofl | Near Lock
o e |ttty Oiljetty  |Jetty Gate
‘S.NO. PARAMETERS uom |
' 11.0621 | 110621 | 11.0621 | 11.06.21
1 Texture - Sandy Clay | Silty Clay | SiltyClay | SiltyClay
2 pH ! 7.62 7.69 7.76 7.65
3 Sodium as Na mg/kg 970 980 1078 1120
4 Potassium as K mg/kg 398 650 592 704
5 Cadmium as Cd mg/kg <1.0 <1.0 <1.0
6 Copper as Cu mg/ itg <1.0 <1.0 <1.0
mg/kg <1.0 <1.0 <1.0
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8 Zinc as Zn Mg/kg 2.69 271 219 | 242
9 Magnesium as Mg | Mg/kg 860 940 874 792
10 | ArsenicasAs Mg/kg <1.0 <1.0 <10 | <10
11 | Phosphate as Mg/kg 180 202 198 190
PO4
12 Chloride as Cl Mg/kg 592 670 610 550
13 Sulphate as SO4 Mg/kg 330 294 280 320
7.0 Marine Sediment Quality- Biological Parameters
wQ-1 wQ-2 wQ-3 wQ-4
Near Ist Oil Near 2nd | Near 3r4 Qil | Near Lock
11.0621 | 11.0621 | 11.06.21 | 11.06.21
; =2 e :
Benthos
3.1 Capitellacapitata Org./10
m2 68 20 10 15
3.2 Neantheschingrighat | Org./10
e e i 15 20 3 15
3.3 Ceratonereis sp. Org./10
i 31 40 51 55
3.4 Nepthyspolybranchi | Org./10 T '
a m? 75 55 45 L
1.5 Perinereis sp. Org./10 5
ngf 35 20 18 16
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3.6 Notocirrusaustralis &I;gf 10 18 - . 40
3.7 Nereiscapensis g:;g-f w0 18 20 12 40
5 ?ﬁigﬁﬁamm g:;g._l'lﬂ" - “E} 13 b i
3.9 Notocirrus australis E:;g /10 65 B 50 45
3.10 Nerita atticulata | _E:;g. /10 35 . 20
311 Neutina cormucopia :‘.I):;g./ 10 i 120 140 80
Bz |Verperon A | Org7i0 B | & A =2 | "
3.13 Litiorana vespacea g:;g./ 10 R 50 60 4()
3.14 Littorania strigata :;g.,’lﬂ 95 6 15 31
e #’g%f”g:_fo"ja e 1 - H i
3.16 Littoraria scabra m;g. J10 2 _ 4 =
317 | Littoraria undulata E:;g./m e . e :
318 | Cerithidea cingulata ::::;&, /10 5 % 10 :
319 Cerilhidea obtusa g:;g.;w 18 ) 33 22
3.20 | Nodilitorina vidua El;g.flﬂ AN 35 40
B et LT - '
3.22 Beltamya confracta E;g /10 g 13 22 -
3.23 Barbitonia sp. g]r;g. /10 8 22 = 11

-
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3.24 | Amaea acuminate ﬂ r;g. /10 ; 5 18 32
3925 Anadara granosa Org. /10 1 I s N 2 BN
mz
3.26 Crassostrea Org./10
cuttackensis . m2 5 = - -
27 Crassostrea Ore. /10
3 gryphoides mI;g 3 ) - . =
328 Saccostrea cucullata &l;g /10 12 1 14 18
3.29 Enigmonia Org./10 T
aenigmatica ml;g / 20 2 ] »
3.30 Macoma birmanica | Org./10 6 4
m? ) i
3.31 Brachiopod Org./10
m? i 3 = :
m?2 . ]

6.5 Interpretation

As per the analysis of Biological parameters of Sediment gquality, Benthos community found. The
number of species which includes Meiohenthos, Microbenthos and Macrobenthos.
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