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Monitoring of Terrestrial Environment  

 Ambient air quality (PM10, PM2.5, SO2 & NO2) and noise level were monitored around 

Gopalpur Port premises at four points, two in the windward and two in the leeward sides. 

The monitoring programme has been conducted twice in a week at following locations for 

the month of April, 2023. The observations were carried out for 24 hrs (11.00 am to next 

day 11.00 am). The coordinates of the four stations of air quality monitoring are; A (190 17’ 

18.69’’N, 840 56’41.82’’E) near southern breakwater, B (190 17’ 48.1’’N, 840 57’ 03.3’’E) near 

intermediate breakwater, C (190 18’ 29.0’’N, 840 57’ 41.1’’E) near signal 

station/Environmental Laboratory and D (190 18’ 50.09’’N, 840 58’09.12’’E) near the 

entrance gate of Gopalpur port. The details of the monitoring stations are shown on Figure-

1. Table-1 below depicts the values of air quality parameters and the noise level for the 

month of  April, 2023 monitored at the four points within the port premises following the 

national ambient air quality standards (NAAQS, 2009) stipulated by Central Pollution Control 

Board (CPCB) and Environment (protection) Act, 1986.  

Figure 1: Air quality monitoring stations near Gopalpur port area 
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Table 1: Ambient Air Quality and Noise level within Gopalpur Port during April, 2023 (PM-
Particulate matter, SO2-Sulphur Dioxide, NO2-Nitrogen Dioxide, dB-decibel) 

STN Date PM10 (µg/m
3
) PM2.5 (µg/m

3
) SO2 (µg/m

3
) NO2 (µg/m

3
) Noise level (dB) 

A 03.04.2023 68.34 28.61 2.07 2.37 48.37 

04.04.2023 70.42 32.49 2.64 2.43 54.29 

10.04.2023 75.94 29.33 0.318 2.94 56.37 

11.04.2023 80.18 39.27 3.42 3.07 61.22 

17.04.2023 82.67 40.64 2.92 1.83 57.43 

18.04.2023 74.92 34.27 2.84 2.08 60.92 

24.04.2023 85.18 42.67 3.07 2.94 52.99 

25.04.2023 83.75 37.28 2.43 1.67 62.17 

Mean 77.68 35.57 2.46 2.42 56.72 

Range 68.34-85.18 28.61-42.67 0.318-3.42 1.67-3.07 48.37-62.17 

B 03.04.2023 84.38 37.19 2.07 2.07 53.46 

04.04.2023 80.18 35.22 2.61 1.86 57.91 

10.04.2023 88.19 38.28 2.94 1.67 62.75 

11.04.2023 76.27 36.27 3.18 2.94 58.49 

17.04.2023 86.17 41.33 3.75 2.64 53.77 

18.04.2023 89.55 38.27 2.82 3.17 48.67 

24.04.2023 80.67 35.22 2.64 4.29 50.16 

25.04.2023 82.19 40.61 3.27 3.76 57.33 

Mean 83.45 37.80 2.91 2.80 55.32 

Range 76.27-89.55 35.22-41.33 2.07-3.75 1.67-4.29 48.67-62.75 

C 06.04.2023 88.43 41.95 3.27 2.99 62.85 

07.04.2023 91.08 43.77 3.46 2.76 66.19 

12.04.2023 85.38 32.46 2.39 3.18 57.61 

13.04.2023 81.67 28.64 3.44 4.08 59.17 

20.04.2023 86.72 30.76 2.83 3.86 67.22 

21.04.2023 92.18 43.18 2.73 2.73 63.48 

27.04.2023 89.43 35.86 2.99 2.91 52.18 

28.04.2023 93.72 44.99 3.46 3.43 50.82 

Mean 88.58 37.70 3.07 3.24 59.94 

Range 81.67-93.72 28.64-44.99 2.39-3.46 2.73-4.08 50.82-67.22 

D 06.04.2023 79.38 27.61 1.61 2.62 57.22 

07.04.2023 85.61 30.18 1.83 3.48 62.39 

12.04.2023 88.18 33.49 2.43 3.94 54.19 

13.04.2023 84.39 28.61 2.67 2.67 58.66 

20.04.2023 90.43 42.38 2.81 2.43 60.46 

21.04.2023 82.17 36.72 2.57 3.18 48.37 

27.04.2023 76.27 39.44 3.11 2.98 54.33 

28.04.2023 72.91 31.08 1.92 3.27 59.27 

Mean 82.42 33.69 2.37 3.07 56.86 

Range 72.91-90.43 27.61-42.38 1.61-3.11 2.43-3.94 48.37-62.39 
Reference value 
(NAAQS, 2009) 

100 60 80 80 70-75 
(Env. P.  Act, 1986) 
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The ambient air quality parameters (PM10, PM2.5, SO2, and NO2) monitored during 

April, 2023 at all the points within the port premises are well within the NAAQS threshold 

value stipulated by CPCB. Further, noise levels monitored during April, 2023 are also well 

within the permissible limits of Environment Protection Act, 1986 for industrial zones.  

 

 

 

 

Authorized Signatory 

(Dr. P. K. Mohanty) 

Nodal Expert, GPL Env. Monitoring Project & 

Professor, Department of Marine Sciences, 

Berhampur University, Berhampur-760007 
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Test Certificate 

 

Observation Report 

Beach Width (m) and Beach Volume (m3/m) of Gopalpur tourist beach (GPB), Port south beach 

(GPLS) and Port north beach (GPLN) during April, 2023. 

 
 

 

 

 

Authorized Signatory 

(Dr. P. K. Mohanty) 

Nodal Expert, GPL Env. Monitoring Project & 

Professor, Department of Marine Sciences, 

Berhampur University, Berhampur-760007 

Submitted to Gopalpur Port Ltd., Arjeepalli, Ganjam-761020 

Reference/Approval No GPL/WO/22-23/20  dated 28th April, 2022 
Sample Description  Shoreline Monitoring (Beach width & volume) 

Sampling and Analysis period Monthly (April,  2023) 

Sample Location Observation made at 25 transects for Gopalpur beach (7), port north 
(10) and south (8) beach covering a stretch of  13 km and maintaining a 
distance of 500 m between two successive transect 

Methods and Instrument Used Observation made with Trimble Total station and data were processed 
with Arc-View GIS following coastal protection manual (CERC, 2006) 

 GPB_1 GPB_2 GPB_3 GPB_4 GPB_5 GPB_6 GPB_7 

Width 44.8 44.9 105.6 114.0 136.7 194.5 196.3 
Volume 82.9 92.8 215.5 101.0 306.6 871.9 505.4 

 GPLS_1 GPLS_2 GPLS_3 GPLS_6 GPLS_7 GPLS_8 GPLS_9 GPLS_10 

Width 362.41 234.21 322.5 459.8 549.0 489.6 307.1 213.8 
Volume 1210.6 665.3 725.8 974.9 1456.9 1989.4 890.9 559.3 

 GPLN_1 GPLN_2 GPLN_3 GPLN_4 GPLN_5 GPLN_6 GPLN_7 GPLN_8 GPLN_9 GPLN_10 

Width 80.5 156.2 167.2 127.7 210.6 84.1 159.1 84.9 83.2 94.8 
Volume 354.4 1263.3 1188.0 735.2 1258.5 345.9 1129.3 466.9 352.0 480.3 
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Test Certificate 

Observation Report 
Table 1: Shoreline Position (m) of Gopalpur Tourist Beach (GPB), Gopalpur Port South (GPLS) and 
Gopalpur Port North (GPLN) beach with reference to baseline on the backshore during April, 2023. 
The distance between two successive transects were maintained at 500m. 
 

GPB_1 GPB_2 GPB_3 GPB_4 GPB_5 GPB_6 GPB_7 

133.1 136.0 158.3 146.7 756.4 758.3 768.7 
GPLS_1 GPLS_2 GPLS_3 GPLS_6 GPLS_7 GPLS_8 GPLS_9 GPLS_10 

716.1 682.4 998.6 1148.9 1027.3 932.8 796.3 781.4 
GPLN_1 GPLN_2 GPLN_3 GPLN_4 GPLN_5 GPLN_6 GPLN_7 GPLN_8 GPLN_9 GPLN_10 

310.2 207.3 237.2 234.6 258.3 264.1 247.5 321.3 375.3 412.3 
 
Table 2: Length (km), Perimeter (km) and Area (sq. km) of sand spit to the south of Rushikulya mouth 
during April, 2023. 
 

Parameter Sand Spit 

Length (km) 4.07 
 

Perimeter (km) 9.21 
 

Area (sq. km) 103.2 
 

 

 

 

Authorized Signatory 

(Dr. P. K. Mohanty) 

Nodal Expert, GPL Env. Monitoring Project & 

Professor, Department of Marine Sciences, 

Berhampur University, Berhampur-760007 
 

Submitted to Gopalpur Port Ltd., Arjeepalli, Ganjam-761020 

Reference/Approval No GPL/WO/22-23/20  dated 28th April, 2022 

Sample Description  Shoreline Monitoring (Shoreline Position) 

Sampling and Analysis 
period 

Monthly (April , 2023) 

Sample Location Observation made for the coastline from Gopalpur beach to port north 
beach over a stretch of 13 km and at the sand spit of Rushikulya River 
mouth 

Methods and Instrument 
Used 

Observations were carried out with real time differential Global positioning 
System (DGPS) ArcPad and data were processed in Arc-View GIS 
environment. 
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Fig. 1: Shoreline at south/north of Gopalpur port during April, 2023 with reference to March, 2023. 
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Fig. 2: Shoreline at Gopalpur beach during April, 2023 with reference to March, 2023. 
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Fig. 3: Shoreline position near Rushikulya River Mouth during April, 2023 with reference to March, 

2023  



Physical Oceanography and Meteorology Laboratory (POML) 
Department of Marine Sciences 
Berhampur University 
Accredited by NAAC 
 
 

9 
 

Test Certificate 

 
Observation Report 
 
Littoral Environment Observation at Gopalpur Tourist beach, Gopalpur port and Rushikulya 
mouth for the month of April, 2023. 

 

 

 

   

 

 

 

 

 

 

 

Authorized Signatory 

(Dr. P. K. Mohanty) 

Nodal Expert, GPL Env. Monitoring Project & 

Professor, Department of Marine Sciences, 

Berhampur University, Berhampur-760007 
 

Submitted to Gopalpur Port Ltd., Arjeepalli, Ganjam-761020 

Reference/Approval No GPL/WO/22-23/20  dated 28th April, 2022 

Sample Description  Shoreline Monitoring (Littoral Environment Observation ) 

Sampling and Analysis 
period 

Monthly (April, 2023) 

Sample Location Gopalpur Tourist Beach, Gopalpur Port &  Rushikulya Mouth  
Methods and Instrument 
Used 

Measuring stuff, compass, floating cork are used to measure 
LEO following  Schneider (1981) and Mohanty et al., (2012) 

Breaker 
type 

 
Breaker 

height (m) 

Breaker  
angle 
(deg) 

Wave 
period 
(sec) 

Wave 
direction 

Uprush 
(m/s) 

Backw
ash 

(m/s) 

Surf 
zone 
width 
(m) 

Gopalpur Tourist Beach 

Spilling 1.24 5 12.33 SSE 1.19 1.12 100 

Gopalpur Port 
 

Plunging 
1.37 13 10.02 SE 1.19 0.97 110 

Rushikulya Mouth 

 
Spilling 

1.16 12 8.37 SSE 1.14 1.10 95 
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Test Certificate 

Submitted to Gopalpur Port Ltd., Arjeepalli, Ganjam-761020 

Reference/Approval No GPL/WO/22-23/20  dated 28th April, 2022 
Sample Description  Sediment characteristics  

(mean grain size, sorting, Skewness and Kurtosis) 
Sampling and Analysis period (April, 2023) 
Sample Location Gopalpur Tourist Beach (GPB) , Gopalpur Port South (GPLS), 

Gopalpur Port North (GPLN) &  Rushikulya Sand Spit 
Methods used The sediment samples are collected at backshore (BS), Midshore 

(MS) and Foreshore (FS) for each transect with an interval of 1km 
starting from Light house. For Gopalpur port south and port 
north, the observations were taken with reference to southern 
groyne and northern groyne respectively. The statistics of 
sediment mean grain size and sorting are carried out following 
Folk & Ward (1957);  Blott and Pye (2001) 

Analysis of Reports  
Sediment grain size analysis at Gopalpur Tourist beach, Gopalpur port south and north and 
Rushikulya mouth for the month of April, 2023. 

Gopalpur Tourist Beach 

 GPB_2 GPB_4 GPB_6 

 BS MS FS BS MS FS BS MS FS 

Mean C M M M C M M C M 
Sorting MWS MWS MWS MDS MWS MWS MDS MDS MDS 
Skewness FSK CSK CSK SYM SYM SYM SYM CSK CSK 
Kurtosis VPK LPK LPK LPK PLK LPK MSK LPK MSK 

Gopalpur Port South 

 GPLS_1 GPLS_3 GPLS_7 GPLS_9 

 BS MS FS BS MS FS BS MS FS BS MS FS 

Mean M M M M F M M M M C C M 
Sorting PS MWS MDS MDS MDS PS MWS MDS MWS MWS MWS MDS 
Skewness FSK SYM SYM CSK VCSK VCSK CSK CSK CSK CSK VCSK SYM 
Kurtosis VPK LPK MSK MSK LPK PLK MSK MSK LPK PLK MSK MSK 

Gopalpur Port North 

 GPLN_1 GPLN_3 GPLN_5 GPLN_7 GPLN_9  

 BS MS FS BS MS FS BS MS FS BS MS FS BS MS FS 

Mean M M M C M M M M M M M M M M M 
Sorting MDS MDS MDS MWS MDS MDS MDS MDS MDS MDS MDS MDS MDS MDS MDS 
Skewness SYM CSK SYM CSK CSK SYM CSK SYM CSK SYM SYM CSK SYM CSK CSK 
Kurtosis VLPK MSK PLK PLK MSK MSK PLK PLK MSK MSK MSK MSK MSK PLK LPK 

Rushikulya Sand Spit 

 BS MS FS 

Mean C M M 
Sorting MDS MDS MDS 
Skewness SYM SYM SYM 
Kurtosis MSK LPK MSK 
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Legends: 

Mean:  Fine Sand (FS)    Medium Sand (M)    Coarse Sand (C)       Very Fine Sand (VFS) 

Sorting:   Well Sorted (WS) Moderately Well Sorted (MWS) Moderately Sorted (MDS)                           

Poorly Sorted (PS) 

Skewness:  Symmetrical (SYM), Coarse Skewed (CSK), Fine Skewed (FSK), VCS-Very coarse skewed,  

Kurtosis:  Platykurtic (PLK), Leptokurtic (LPK), Mesokurtic (MSK), Very Platykurtic (VPK), Very 

Leptokurtic (VLPK) 

 

 

 

 

Authorized Signatory 

(Dr. P. K. Mohanty) 

Nodal Expert, GPL Env. Monitoring Project & 

Professor, Department of Marine Sciences, 

Berhampur University, Berhampur-760007 
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