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Environment Monitoring Locations:

Sl. No.

Environmental Attribute

Location

Ambient Air Quality
Monitoring

Port Site (AQM1)

Proposed Port Estate Area (AQM2)

Chani (AQM3)

Venganoor (AQM4)

Balarampuram (AQM5)

Ambient Noise

Port Site

Proposed Port Estate Area

Chani

Venganoor

Balarampuram

Marine Water

Near Kovalam Beach (MW1)

Proposed Dredge Material Disposal Site
(MW2)

South of Break Water (MW3)

Port Basin (MW4)

Inner Approach Channel (MW5)

Kovalam Beach (MW 6)

Groundwater

Port Site (GW 1)

PAF Area (GW 2)

Proposed Port Estate Area (GW 3)

Surface Water

Poovar West Canal (SW 1)

Vizhinjam Branch Canal (SW 2)

Vellayani Lake (SW 3)

Soil

Port Site

o
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SI. No. Environmental Attribute Location

Proposed Port Estate Area

Along with road Network (Mulloor)

Along with Rail Network (Balarampuram)
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1. Ambient Air Quality

Ambient Air PM10
Limit: 100 pg/ms3
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alarampura Venganoor roposed or Port Site Chani
m Estate Area
M MAX 90 83 90 98 92
M MIN 64 63 64 88 70
Ambient Air PM2.5
60 Limit: 60 pg/m?3
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° Proposed Port
Balarampuram Venganoor Estate Area Port Site Chani
BMAX 34 32 33 32 34
WMIN 21 18 18 26 20
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Ambient Air SO,
80 Limit: 80 pg/m?3
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0 | e PO e ER
Proposed Port . .
Balarampuram Venganoor Estate Area Port Site Chani
MMAX 4.60 4.70 4.60 5.30 4.80
HBMIN 0 0 0 0 0
Ambient Air NOy
80 Limit: 80 pg/m?
70
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A
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=
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., il - - e b
‘ Proposed Port . .
Balarampuram Venganoor Estate Area Port Site Chani
HMAX 9.12 5.82 5.82 6.21 7.82
EMIN 0 0.00 0 0 0
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2. Ambient Noise

Industrial Area

s 80

e 75 Limit (Day time): 75 d(B)

@ 70 Limit (Night time): 70 d(B)
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Port Site
HLeq Day time 62.2 65.1
HlLeqg Night time 52.8 55
Commercial Area
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Balarampuram

Wl eq Day time 60.1 62.4
®Leq Night time 484 54.6
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Residential Area
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Proposed Port Estate Chani Venganoor
Area
HLeq Day time 57.5 60.2 57.7 58 50.4 57.1
ELeq Night time 49.7 52.4 48.5 49.5 455 48.5
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3a. Marine Water Analysis

Marine Water pH
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Proposed
Near Dredge South of Inner
Kovalam Material Break Port Basin Approach Kg:::a':'n
Beach Disposal Water Channel
Site
@ High tide 7.78 7.77 7.88 7.82 7.77 7.83
® Low tide 7.7 7.77 7.84 7.79 7.8 7.7
Marine Water DO
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Proposed
Near Dredge South of Inner
Kovalam Material Break Port Basin Approach Kg;:!;:n
Beach Disposal Water Channel
Site
@ High tide 5.8 5.7 6.1 6.1 5.8 5.9
® Low tide 5:3 5.4 5.9 5.6 5.4 5.6
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Marine Water BOD
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Proposed
Near Dredge South of Inner
Kovalam Material Break Port Basin Approach Kg;g!;:’n
Beach Disposal Water Channel -
Site
@ High tide 4.6 6 5.7 5.7 5.5 4.6
® Low tide 5:2 6.4 6.1 5.9 5.9 4.7
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3b. Sediment Analysis

Sediment Analysis
12
10
8
- 6
i Al =
@ 2
® 0
Proposed
Dred
rNear re ge Sputh of Port Inngr Bonalanis
Kovalam | Material Break Basin Approach ——
Beach Disposal Water Channel
Site
M Organic Matter (%) 11.2 5.82 1 5.5 1.16 10.2
M Total Phosph P
otal Phosphorus (as P)| ¢ ¢ 6.58 491 5.83 422 476
(mg/kg)
Sediment Analysis
12000
10000
8000
6000
= 4000
P -
= 0
Propose
d Inner
Near Dredge south of Port Approac | Kovalam
Kovalam . Break .
Material Basin h Beach
Beach i Water i
Disposal Channel
Site
M Aluminium (as Al) (mg/kg) | 3475 9625 5087 6715 4685 3544
M Iron (as Fe) (mg/kg) 3266 5580 1809 7500 2896 3068
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Sediment Analysis
70
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e -
3 30
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Proposed
Near Dredge | South of ) Inner _
Kovalam | Material Break gaosr;tn Approach Kg;gfhm
Beach Disposal Water Channel
Site
@ Copper (as Cu) (mg/kg) 0.791 2.35 0.807 4.2 0.559 1.19
@ Chromium (as Cr) (mg/kg) 42.9 52 35.3 59.6 29.7 46.4
ulead (as Pb) (mg/kg) 7.38 6.27 4.46 3.88 2.57 8.15
Sediment Analysis
70
60
50
40
30
= 20
g p i . i . o o=
Proposed Inner
Near Dredge | South of
; Port Approac | Kovalam
Kovalam | Material Break .
. Basin h Beach
Beach Disposal Water
- Channel
Site
M Manganese (as Mn) (mg/kg) 12.3 34.2 16.9 60.8 12.8 8.35
¥ Mercury (as Hg) (mg/kg) 0 0 0 0 0] 0]

M Zinc (as Zn) (mg/kg) 2.85 9.04 1.36 11.2 2.89 3.31
# Nickel (as Ni) (mg/kg) 1.76 3.78 3.17 6.8 1.82 1.84
Sediment Analysis

300000
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- ]
E 100000
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“ 0 , b
Propose
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Ngar Dredge SOUth of Port Approac | Kovalam
Kovalam 4 Break . h
B Material WERER Basin h Beac
Disposal Channel
Site

#Micro Benthic Organism /m2 | 109800 167900 40800 78900 31100 101100
#@Macro Benthic Organism /m2| 97600 102000 21700 68000 9900 92400
WTotal Organism /m2 207400 | 269900 62500 146900 41000 193500
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3c. Phytoplankton Analysis from Marine Samples

Total Phytoplankton
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3d. Zooplankton Analysis from Marine Samples

Total Zooplankton
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4. Ground Water Analysis

Results
O N W A U O N O

Port Site (Open well)

Ground Water

Proposed Port Estate

Area (Open well)

PAF Area (Open well)

@ Colour (Hazen)

1

1

1

EpH Value 7.3 6.71 6.77
W Turbidity (NTU) 0 0 0
Ground Water
450
400
350
2 300
2 250
¢ 200
150
100
50 i
0
Port Site (Open Pgoposed Port PAF Area (Open
well) state Area well)
(Open well)
@ Total Dissolved Solids (mg/L) 250 58 406
# Chloride (as Cl) (mg/L) 84.6 19 186
uSulphate (as S04) (mg/L) 33.6 10.2 68.1

Ground Water

160
140
120
2 100
?" 80
[}
= 60
40
g il
0
) Proposed Port
Port Site (Open PAF Area (Open
well) Estate i;e"a) (Open well)
® Calcium (as Ca) (ma/L) 28.1 4 25.7
®Magnesium (as Mg) (mg/L) 13.1 3.4 17
uTotal Alkalinity (as CaCO3) (mg/L) 80.8 11 40.4
@ Total Hardness (as CaCO3) (mg/L) 124 24 134
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Ground Water
4.5
a
P 3.5
E 3
[ 2.5
(4
2
1.5
1
0.5
0 Proposed Port
Port Site (Open Estate Area (Open PAF Area (Open
well) well)
well)
@Fluoride (as F) (mg/L) 0.3 0.3 0.3
M Nitrate (as NO3) (mg/L) 0 2.5 4.25
Ground Water
25
20
<
a 15
@
10
5
9 Proposed Port
Port Site (Open Estate Area (Open PAF Area (Open
well) well)
well)
®E.coli (MPN Index/100 mL) 0 0 0
@Total Coliformns (MPN
Index/100 mL) 13 20 17
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5. Surface Water Analysis

Surface Water
8
7
) 6
E 5
g a
3
2
1
0 Vizhinjam Branch .
Poovar West Canal Canol Vellayani Lake
®Colour (Hazen) 1 1 1
®pH Value 6.62 6.96 7.19
WTurbidity (NTU) 0 0 0
Surface Water
350
300
250
g 200
? 150
4]
o 100
50
° Poovar West Vizhinjam
Canal Branch JCanal Vellayani Lake
¥ Electn((:gi gggccil;ctlwty 150 201 306
¥ Total Dissolved Solids (mg/L) 84 112 172
u Chloride (as Cl) (mg/L) 33.2 26.4 78.7
M Sulphate (as SO4) (mg/L) 4.64 34.9 10.2

Surface Water

7
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o
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0 Poovar West Vizhinjam Branch
v izhinj .
Panal Canal Vellayani Lake
#Dissolved Oxygen (mg/L) 5.8 5.9 5.8
H Biochemical Oxygen Demand
(3 days, 270C) (mg/L) 8.2 2 8.2
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Surface Water
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g 40
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0 Vizhinjam Branch .
Poovar West Canal Canal Vellayani Lake

#Calcium (as Ca) (mg/L) 7.21 9.62 17.6
EMagnesium (as Mg) (mg/L) 12.9 14.6 8.75
“Total Alkalinity (as CaCO3) (mg/L) 20.2 12.6 68.2
#Total Hardness (as CaCO3) (mg/L) 30 84 80
#Calcium Hardness (as CaCO3) 18 24 44

4.5

3.5

2.5

Results

1.5

0.5

Surface Water

. —U

Poovar West

Vizhinjam Branch

Vellayani Lake

Canal Canal
EFluoride (as F) (mg/L) 0.4 0.2 0.2
H¥Nitrate (as NO3) (mg/L) 0.21 1.24 0.52
M Total Phosphate (as PO4) 0.26 3.39 4.23
Surface Water
25
20
0
s
5 15
0
o)
x 10
5
° Vizhinj B h
Poovar West Canal 1zhinjam Branc Vellayani Lake
Canal
#Total Coliforms (MPN
Index/100 mL) 0 22 13
HFaecal Coliforms (MPN 0 0 0
Index/100 mL)
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6. Soil Analysis

Soil Analysis
1
4
3| il
(]
o
Along Road Along Rail
Port Site Port Colony Network Network
(Mullor) (Balarampuram)
#Gravel (%) 19.06 1.65 0.55 1.54
& Sand (%) 36.42 78.86 61.89 70.28
EESilt (%) 28.35 17.21 25.97 19.62
EClay (%) 16.17 2.28 1159 8.56
Soil Analysis
250
200
150
= 100
2
Qe 50
0 — _.j__j_
Along Road Along Rail
Port Site Port Colony Network Network
(Mullon) (Balarampu
ram)
# pH (1:5 Suspension) 7.51 6.52 7.37 5.68
M Electrical Conductivity (1:5
Suspension at 250C) (uS/cm) 192.9 203 533 313
Soil Analysis
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80
70
60
- 50
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Along Road Along Rail
Port Site Port Colony Network Network
(Mullor) (Balarampura
m)
i Porosity (%) 73.9 62 67.9 76.9
® Infiltration (Void Ratio) 1.22 2.06 1.65 2.09
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Soil Analysis

180
160
140
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100
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- 60
a 40
2 20
- 0 long Rail
ong road | Aeng R
Port Site Port Colony Network
(Mullor) (Balarampur
am)
@Total Kjeldhal Nitrogen (as
TKN) (ma/kg) 154 98 167 139
#Available Phosphorus (as P)
53 59.1 66.1 67
(mg/kg)
uAvailable Potassium (as K)
(ma/kg) 45 43.2 39.2 47
Soil Analysis
35
30
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- i5
a 10
7] 5
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Along Road Alilc(;rt]\?ucﬁl
Port Site Port Colony Network
(Mullor) (Balarampur
am)
@Total Orgam?o/(ia);bon (g/100g 1 0.8 0.96 0.86
®@Organic Matter (g/100g (%)) 1.72 1.13 1.66 1.48
uAvailable Sodium (mg/kg) 21.4 30.1 18.2 21.2
Elead (as Pb) (mg/kg) 3.1 4.2 3.4 3.8
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