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BEFORE THE NATIONAL GREEN TRIBUNAL 

SOUTHERN ZONE, CHENNAI 

Original Application No. 32 of 2024 (PB 691 of 2023) 
 

In re: News item appearing in Hindu Bureau dated 17.10.2023 titled 
“Beach-goers stunned as sea in Puducherry turns red” 

 
 

REPORT FILED BY THE COMMITTEE APPOINTED BY THE 
TRIBUNAL 

 
1.0   Preamble: 
 

Based on the news item titled “Beach – goers stunned as sea in Puducherry turns red” 

which had appeared in “Hindu Bureau” on 17.10.2023. The matter was registered on 

suo moto basis in the principal bench Hon’ble NGT. The matter was heard on 

22.11.2023 and passed an order “to form a Committee comprising of Nominee of 

Member Secretary, Central Pollution Control Board (CPCB), Member 

Secretary, PPCC and one nominee of the HOD of Marine Biology 

Department of University of Puducherry and nominated Sr. Scientist by the 

Director, Centre of Advanced Study in Marine Biology, Parangipettai, 

Tamil Nadu. The Member Secretary, PPCC will act as nodal agency. The 

Committee will visit the site, collect the present sample as also the sample 

analysis report of the samples which were collected on 16thOctober, 

24thOctober and 1st November, 2023 and also ascertain the cause of such a 

colour changed in the sea and the remedial action to prevent such 

incident”. 

 

2.0 Constitution of the Committee: 
 

In compliance with the Hon’ble NGT order dated 22.11.2023, the Member Secretary, 

Puducherry Pollution Control Committee (PPCC) has constituted a Committee 
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comprising the following officials from PPCC, CPCB, Department of Ocean Studies 

and Marine Biology and Centre for advance Study in Marine Biology: 
 

1. Dr. N. Ramesh, Member Secretary, 
  Puducherry Pollution Control Committee 

  Puducherry 

2. Smt. H.D. Varalaxmi, Regional Director 
  Central Pollution Control Board 

  Chennai – 600058 

3. Dr. R. Mohanraju, Professor & Head   
  Department of Ocean Studies and Marine Biology 

  Pondicherry Central University 

  Port Blair Campus, Andaman 

4. Dr. S. Kumaresan, Assistant Professor 
  Centre for Advance Study in Marine Biology 

  Faculty of Marine Biology, Annamalai University 
 

3.0 Meeting & Field visit of the committee: 
 

The Committee met on 20.12.2023 in the Office of the Puducherry Pollution Control 

Committee Member Secretary, Puducherry Pollution Control Committee (PPCC) briefed 

about the repeated incidences (16th October, 24th October, 1st November, 7th November 

and 16th November 2023) of red coloration of the coastal water at Kuruchikuppam and 

disappearance of colour in 3 to 5 hr. The Committee reviewed the reports submitted by 

the National Centre for Coastal Research, Chennai and Centre for Advanced Marine 

Biology. The Committee also examined the analysis reports submitted by the Department 

of Sciences, Technology & Environment, Govt. of Puducherry and M/s. Chennai Mettex, 

a NABL accredited laboratory, Chennai.  

The committee inspected the canal and the sea along with the Scientists and Engineers of 

DSTE & PPCC. During the inspection no change in colour of the sea was observed. The 

drainage canal carrying sewage was mixing in the sea. No stain of colour was noticed on 

the rocks and beach. The Scientist of DSTE have collected samples in the canal and sea 

for further analysis.  

The committee also inspected M/s. Sri Aurobindo Handmade paper unit which is 
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located adjacent to the canal leading to the sea and made following observations: 

(i) The unit is involving in producing of Handmade paper @ 200kg/week by using 

waste hosiery cotton (white & block) as a raw material. 

(ii) The process consists of Segregation         Size reduction        Soaking       Beating 

to make slurry (adding Talcum of 4%, Starch of 1% and Calcium Carbonate of 

4%). The slurry is evenly poured in mold which contains two frames, the screen 

holds the pulp and pressed to make thick sheet and to drains out the water. The 

wet sheet is taken for drying. To achieve the required colour, Chrysophenine                    

G Extra is added in the range of 3 – 160 gm/100 kg of pulp  

(iii) The unit informed that Soaking and beating operation is being carried out only 

two days in a week, during this operation around 2000 litre of waste water from 

the process is being generated.  

(iv) The other source of waste water is cleaning operation of floor and other 

accessories of printing section, it is reported that an average 1000 to 1500 

liter/day of waste water being generated.  

(v) As per the information given by the unit, the waste water generation is 3000 to 

3500 litre/day which includes effluent from soaking & beating and washing.   

(vi)  The unit has ETP comprises of collection tank, Baffle type settling tank followed 

by falling film aeration.  

(vii)  As per the Earlier Consent, the unit was allowed to discharge the treated effluent 

into the drain which is carrying domestic sewage and joining the sea.   

(viii)  The Committee verified the dates of operation of soaking and beating process 

taken by the unit during October-November, it is observed that no dates are 

coincident with the incidences of the discoloration of sea water at Promenade 

Beach      

(ix) The hand made paper unit has stopped discharging their effluent into the 

drainage as per the direction of PPCC.  

 

4.0  Review of Analysis reports and Study reports : 

Followings are observations made based on the examination of the available reports and 

physical verification; 
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4.1    Samples collected and analyzed by Puducherry Pollution Control Committee. 

 
i. Puducherry Pollution Control Committee was collected the sea water samples at 

Kuruchikuppam on different dates, in which two samples are much before the incidence, 

one is after incidence and one is before the incidence, the Committee reviewed the 

analysis reports of samples taken before and after the discoloration, the analysis reports 

are given in Table 1;  

Table 1: Water quality parameters of Kuruchikuppam beach at different dates 
 

Sl.No. Parameters Location of Sample – Kuruchikuppam Beach Primary 
Water 
Quality 
Criteria 
for Class 
SW-II 
Waters 

11.05.2023 
12:45 pm 

07.08.2023 
11:30 am 

17.10.2023 
4:30 pm 

06.11.2023 
12:45 pm 

 

1 Temperature 31 30 31  32  - 
2 pH 7.93 7.73 6.67 7.90 6.5-8.5 
3 Turbidity 

(NTU) 
2.8 9.5 12.2 - 30 NTU 

4 BOD (mg/L) 2.9 1.3 4.2 BDL 3 mg/L 
5 DO (mg/L) 6 5.5 5.7 5.9 4.0 mg/L or 

50% 
saturation 
value 
whichever 
is higher 

6 Faecal 
Coliform 
MPN/100 
mL 

1600 1600 - - 100/100 
mL (MPN) 

7 Total Coliform 
MPN/100 
mL 

- 1600 - - - 

8 Faecal 
Streptococci 
MPN/100 
mL 

- 130 - - - 

Note: BDL- Below Detection Limit, DL- Detection Limit 
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Based on the result of analysis, the following observations have been made 
 

a) The pH of the sea water on all day were within the limits as per the criteria defined for 
Primary Water Quality Criteria for Class SW-II Waters, the pH of sea water on 
17.10.2023(i.e one day after the incidence) was slightly acidic whereas on other days sea 
water samples were alkaline. 
 

b) The Biochemical Oxygen Demand (BOD) was slightly higher than the prescribed limit 
on 17.10.2023 indicating slightly higher amount of organic matter. 

 
c) The amount of Dissolved Oxygen (DO) present in sea water samples were within the 

limit. 
 

d) Presence of Faecal coliforms were much higher than the prescribed limit of 100/100 mL 
indicating inception of sewage. 

 
ii. PPCC has taken samples of Sea as well as Drain which is confluence at Kuruchikuppam 

beach two on incidence days and one  after the  incidence day, the analysis reports are 
tabulated in Table 2; 

 
Table 2: Comparison of Water Quality Parameters between Sea and Drain which is joining 

sea at Kuruchikuppam beach at different dates 
 

SI 
NO 

Parameters 07.11.2023 16.11.2023 17.11.2023  Primary 
Water 
Quality 
Criteria 
for Class 
SW-II 
Waters 

Sea Drain Sea Drain Sea Drain Sea 
Control 
area 

1 Temperature 32 31 30 30 29 29.5 30.0 - 

2 pH 7.64 7.11 6.75 6.65 7.76 7.01 7.96 6.5-8.5 

3 Turbidity NTU 6.2 - 38.5 - 11.5 7.1 2.1 30 NTU 

4 BOD (mg/L) 5.2 41.0 2.4 24 3.0 31.0 BDL 3 mg/L 

5 DO (mg/L) 5.6 - 5.8 - 6.1 1.3 6.3 - 

6 COD - - - 56 - 64 - - 

7 Nitrate-N (mg/L) - - - BDL BDL BDL BDL 
(DL: 0.3) 

- 

8 Nitrite-N (mg/L) - - - BDL BDL BDL BDL 
(DL: 
0.02) 

- 

9 Sulphate (mg/L) - - 328. 71.67 278.1 94.82 1119.37 - 
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10 Ortho 
Phosphate (mg/L) 

- -  BDL BDL BDL BDL - 

11 Ammonia mg/L - - - 8.85 1.82 9.25 0.49 - 

12 Ferrous Iron 
(mg/L) 

- - - - 35.31 27.55 0.63 - 

13 Total Iron (mg/L) - - - - 36.83 28.13 0.110 - 

 Note: BDL- Below Detection Limit, DL- Detection Limit 

 
Based on the result of analysis, the following observations have been made 
 

a. The temperature of both the sea water and drain water were nearly same. 

b. The pH of both the sea water and drain were in prescribed limit and no noticeable 

difference was found in pH of the both water barring that sea water was slightly 

alkaline compared to drain water. 

c. The Turbidity of the sea water was more than the standard limit on 16.11.2023. 

d. The concentration of Nitrate-N, Nitrite-N and Ortho Phosphate were Below Detection 

Limit (BDL). 

e. The Biochemical Oxygen Demand (BOD) of drain water was reported in the range of 24 

– 41 mg/L which indicates the drain carrying untreated sewage.  BOD in Sea water on 

07.11.2023 was slightly higher than standard limit defined for Primary Water Quality 

Criteria for Class SW-II Waters. 

f. The amount of Dissolved Oxygen (DO) present in sea water samples were within the 

limit. 

g. The concentration of Ferrous Iron and Total Iron was found as high as 35.31 mg/L 36.83 

mg/L respectively on 17.11.2023 i.e after the incident. However, the samples were 

taken on two days (November 7th as well as on November 16th of 2023) but not 

analyzed the Ferrous Iron and Total Iron for both samples, because when the incident 

took place in first and second times it was presumed that it sea colour change was 

caused by algal bloom. Hence only biologically parameters were analyzed.  

 
iii. During Committee visit, samples of sea water at Kuruchikuppam, drain confluence, 

drain which carrying domestic sewage and confluence at Kuruchikuppam and Sea 

sample from distant place where no inception of canal/drain as reference. The samples 
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were analysed at PPCC Laboratory, the analysis reports are depicted at Table 3 & 4;  
 

Table 3: Water Quality Parameters and metal concentration of Samples taken at 
different points of Kuruchikuppam on 20.12.2023 

 
S
I 
NO 

Paramet
ers 

Sea 
(Kuruchik
uppam) 

Drain Confluence 
point 
(Kuruchikuppam) 

Sea 
Reference 
point 

Drain/Canal- 
westernside 
(Kuruchikuppam) 

1 Temperature 29.0 29.0 29.0 30.0 

2 Ph 7.67 7.4 7.93 7.27 

3 Conductivity 
41.0 ms/cm 

1439 µs/cm 47.2 

ms/cm 
3.44 ms/cm 

4 DO (mg/L) 6.1 - 6.7 - 

5 COD (mg/L) - 64.5 - 64.0 

6 Turbidity NTU 2.6 3.9 2.2 3.1 

7 Nitrate -N 
(mg/L) 

BDL (DL – 0.3) 

8 Nitrite-N 
(mg/L) 

BDL (DL - 0.02) 0.03 
BDL (DL - 

0.02) 

9 Nitrate (mg/L) 0.059 BDL 0.084 BDL 

10 BOD (mg/L) 4.0 28.0 BDL 24.0 

11 P. Alkalinity BDL (DL - 5 0) 10 BDL (DL - 5.0) 

12 Total 
Alkalinity 
(mg/L) 

141 285 99 297 

13 Chloride 
(mg/L) 

13893.5 596.8 16535.2 538.1 

14 Total 
Hardness as 
CaCO3 

(mg/L) 

4078.8 
429.66 5781.6 392.04 

15 Calcium 
Hardness as 
CaCO3(mg/L) 

2930.40 279.18 3247.20 300.96 

16 Magnesium 
Hardness as 
CaCO3 
(mg/L) 

1148.4 
150.48 2534.4 91.08 

17 Calcium as 
Ca2+ (mg/L) 

1 172.16 1 1 1.67 1298.88 120.38 
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18 Magnesium as 
Mg2+ (mg/L) 

279.06 36.57 615.86 22.13 

19 TDS (mg/L) 34130 107.3 41102 1605 

20 TSS (mg/L) 102.0 76.0 10.0 16.0 

21 FDS/TFS 
(mg/L) 

102.0 76.0 10.0 16.0 

22 Ammonia -N 4.55 6.05 0.77 7.35 

23 Sodium (mg/L) 7686.0 333.6 8896.0 300.9 

24 Potassium 
(mg/L) 

264.6 24.02 315.7 21.29 

25 Hexavalent 
Chromium 

 BDL 

26 Sulphate 
(mg/L) 

253.6 74.5 314.16 77.39 

27 Ortho 
phosphate 
(mg/L) 

0.07 0.28 0.081 8.49 

28 % Sodium 79.03 61.07 75.67 00.87 

29 SAR 52.2 7 50.7 6.6 

Note: BDL- Below Detection Limit, DL- Detection Limit 
 

 
Based on the result of analysis, following observation have been made 
 

a. The pH, Temperature, Conductivity, Dissolved Oxygen (DO), Turbidity and Chemical 

Oxygen Demand were within limits and there is no substantial difference in the value 

of above parameters for the sea water sample collected at kuruchikuppam and 

reference location which is having no inception of any canal/drain. 

b. The concentration of Nitrate-N, Nitrite-N and Hexavalent Chromium were Below 

Detection Limit (BDL) in both the locations of sea. 

Table 4: Heavy Metal Analysis at Kuruchikuppam beach 

 

SI 
No 

Param
eter 

Sea 
Water 
Sample 

 

Water 
sample at 
confluenc

e point 

Water 
Sample at 

Canal 

Soil 
Sampl

e at 
canal 

 
1 Nickel 

as Ni 
0.020 
mg/L 

0.016 
mg/L 

BDL 
(DL:0.01mg/L) 

5.37 
mg/kg 
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2 Lead as 
Pb 

BDL 
(DL:0.00
5 mg/L) 

BDL 
(DL:0.005 
mg/L) 

BDL 
(DL:0.01 
mg/L) 

30.8 
mg/kg 

3 Total 
Chromium 
as Cr 

0.220 mg/L 0.033 mg/L BDL (DL:0.01 
mg/L) 

14.6 mg/kg 

4 Cadmium as 
Cd 

BDL 
(DL:0.001 
mg/L) 

BDL (DL:0.001 
mg/L) 

BDL (DL:0.01 
mg/L) 

BDL DL:1.0 
mg/kg  

5 Tin as Sn BDL (DL:0.1 
mg/L) 

BDL (DL:0.01 
mg/L) 

BDL (DL:0.01 
mg/L) 

BDL 
(DL:1.0 
mg/kg) 

6 Iron as Fe 1.33 mg/L 1.38 mg/L 0.041 mg/L 6466 mg/kg 
7 Total Iron as 

Fe 
1.41 mg/L 1.47 mg/L 0.41 mg/L - 

8 Total 
Arsenic as 
As 

0.012 mg/L BDL (DL:0.005 
mg/L) 

BDL (DL:0.01 
mg/L) 

BDL 
(DL:1.0 
mg/L) 

9 Copper as 
Cu 

BDL (DL:0.02 
mg/L) 

BDL (DL:0.02 
mg/L) 

BDL (DL:0.01 
mg/L) 

40.1 mg/kg 

10 Zinc as Zn BDL (DL:0.05 
mg/L) 

BDL (DL:0.05 
mg/L) 

BDL (DL:0.01 
mg/L) 

262 mg/kg 

Note: BDL- Below Detection Limit, DL- Detection Limit 
 
Based on the result of analysis, following observation have been made 
 

a. Concentration of Nickel and Lead is not as high to have any impact on the discoloration 

of sea water. Also, presence of Nickel turns water into green color not red whereas 

Lead under normal conditions do not react with water. 

b. Concentration of Tin, Cadmium, Arsenic, Copper and Zinc were Below Detection Limit 

(BDL). 

c. The concentration of Ferrous Iron & Total Iron was found 1.33 mg/L and 1.41 mg/L 

respectively in Sea water at Kuruchikuppam. The concentration of Ferrous Iron & 

Total Iron was found 1.38 mg/L and 1.47 mg/L respectively in confluence point of 

Canal and Sea water at Kuruchikuppam. The samples taken from Canal was reported 

very less Ferrous Iron as well as total Iron. Interestingly, the concentration of Ferrous 

Iron in Soil Sample taken from canal was reported as high as 6466 mg/kg. 

 
4.2    Samples collected and analyzed by Chennai Mattex Lab Private Limited Chennai  

PPCC has taken samples of Sea as well as Drain which is confluence at Kuruchikuppam 
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beach on 19.10.2023 i.e after two days of incident. Samples were got analyzed from                      

M/s Mettex Lab Pvt., Ltd.,, Chennai, the analysis reports are tabulated in Table 5; 

 

   Table 5: Analysis report of Sea Water and Canal water taken on 19.10.2023 
 

SI 

NO 

Characteristic Test Results 

Sea Water Canal Sewage Water 

1 Dye Content Absent Absent 

2 pH 7.27 7.04 

3 Iron as Fe 11.44 mg/L 15.53 mg/L 

4 Nickel as Ni BDL (DL: 0.01mg/L) BDL (DL: 0.01mg/L) 

Note: BDL- Below Detection Limit, DL- Detection Limit 

 
Based on the result of analysis, following observation have been made 

a. As per the analysis results, iron concentrations was found 11.44 mg/L 15.53 mg/L in Sea 

water and Canal water respectively.  

b. No Dye content and Nickel concentration was report in both samples. 

 

4.3  Assessment Report on the Cause of Red Coloration by Annamalai University: 

Annamalai University made  survey on 02.11.2023 i.e one day after the incident  and 

collected  the necessary water and plankton samples  by adopting the standard methods and  

analysed in their laboratory, the detailed report is enclosed as Annexure -1. Based on the 

analysis report, made following findings; 
   

 In the analysis, it was observed that the domination of Noctiluca scintillans in numbers 

when compared with other phytoplankton. The Noctiluca scintillans is a single cell 

phytoplankton that might have caused the bloom on the Puducherry coast. It was also 

observed that the majority of Noctiluca scintillans cells were found ruptured (plankton 

crash). This process led to the release of pigment into the coastal waters that might be 

responsible for red coloration. The examination of water samples in the affected region 

revealed that the dominant contributor to the bloom was Noctiluca scintillans with a 

concentration of 641 x 103 organisms per liter and it dominates in the coastal 

environments. In general, the bloom takes place when the coastal water is sourced with 
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rich nutrients, occasionally leading to the development of algal bloom, referred to as "red 

tide." The reported species of Noctiluca scintillans in this assessment is not harmful due 

to their dense aggregations.  

 The environmental parameters such as sea surface temperature (31°C), salinity (41psu), 

pH (6.5), and dissolved oxygen (5.8ppm) were assessed and related to the 

phytoplankton proliferation. The parameters were found to be conducive to the 

development of this species. Noctiluca scintillans is known for its distinctive reddish 

coloration when it aggregates in high numbers and undergoes plankton crash. The crash 

leads to the release of pigments present in their cells, which are colored pigments When 

Noctiluca scintillans cells lyse, or rupture, they release their pigments into the 

surrounding water. This pigment was found to have adhered to the nearby rock 

surfaces, and even the seafloor, creating a red biofilm-like coating . This phenomenon 

is a result of the breakdown of the cells and the dispersion of their pigments (lipid 

based) in the water, which subsequently settles on various substrates. 
 
 

4.4 Assessment report on frequent discoloration of coastal waters at promenade Beach by 

National Center for Coastal Research (NCCR): 
 

The team from National Centre for Coastal Research visited the site on 08.11.2024 i.e. after 

one day of the incident and collected the phytoplankton species from decolorized region, 

the analysis reports is given in Table 6 and detailed report is enclosed at Annexure -2. 

 

Table 6: Phytoplankton species identified in the Red Patch region of Pondicherry Coast 
(Cells L-1) 

 
Sl.No. Species South Centre North Bloom 

Sample 
Bacillariphyceae 
1 Coscinodiscus centralis 300 0 0 0 
2 Coscinodiscus wailesil 0 0 150 0 
3 Nizschia sp. 0 416 0 0 
4 Thalassiosira 0 833 150 0 
Dinophyceae 
5 Noctiluca scintillans 4200 416 150 7400 
6 Prorocentrum micans 300 1250 450 0 
7 Prorocentrum sp. 0 0 450 0 
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8 Procentrium sp. 600 0 0 0 
9 Properidinium sp. 0 416 0 0 
10 Pyrophacus sp. 600 0 0 0 
11 Tripos furca 900 1250 900 0 
12 Tripos fusus 0 0 150 0 
13 Tripos sp. 0 0 150 0 
Charophyceae 
14 Pediatrum sp. 300 2083 0 0 
15 Scenedesmus sp. 0 416 150 0 
Cyanophyceae 
16 Ulothrix sp 0 416 0 0 
Protozoan 
17 Ciliate sp. 0 1250 0 0 
                                    Total 7200 8333 3000 7400 

 
In total, 16 Phytoplankton species belonging to Bacillariophyceae (4), Dinophyceae (9), 

Charophyceae (2) were and Cyanophyceae (1) were identifies from the samples collected. 

Among the four classes identified, dinoflagellates were found to be dominant at all the locations. 

Total phytoplankton population density at the discolored region was observed to be 8333 cells 

L-1 with the presence of green algae and suspended matter which implies fresh water influx. The 

bloom sample contain only green Noctiluca scintillans which accounted for 7400 cells L-1. 

There was no other Phytoplankton Species found with green Noctiluca scintillans. The NDCI 

values in the red patch region showed zero and negative values both indicating no bloom 

occurrences. From FTIR analysis of the settled suspended matter collected from the discoloured 

region it is indicated that the suspended matter was fabric and the color is Hanna Red and 

Natural Dye.  

Metal concentrations were analysed in the sediments, tissue samples of oysters (Crassostrea 

cucullate), dye settled on oyster shells and microalgae from Puducherry coast after the incident 

of red discoloration in seawater (Table 3). The metal concentrations in sediment were found 

within the range.  

Table 7: Metal Concentration (µg/g) in the samples collected from Pondicherry coast 
 
Sl.No Sample 

ID 
Ag As Cd Co Cr Cu Mn Ni Pb 

1 PDY 
sediment 
North 

0.03 0.34 0.09 0.68 7.41 0.47 15.27 0.93 0.26 
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2 PDY 
sediment 
Central 

0.02 0.11 0.07 0.72 21.73 0.44 16.16 0.71 0.35 

3 PDY 
sediment 
South 

0.14 0.41 0.03 0.72 21.73 0.44 16.16 0.71 0.35 

4 Oyster 
tissue 

8.33 7.40 3.66 1.07 18.03 213.3 32.92 1.17 4.93 

5 Algae 0.06 2.63 0.28 0.09 61.28 1.33 39.59 1.19 15.92 
6 Dye 

extracte
d from 
oyster 
shell 

0.34 BDL 0.34 BDL 0.90 1.86 3.71 12.60 13.27 

 Based on the above, it is concluded that the discoloration happened due to release of water 
containing dye or synthetic colours and not due to algal blooms. 
 

4.7 Signature Analysis of Sample taken from Sea and Canal Water: 
 

Puducherry Pollution Control Committee taken a sample from Sea and Canal one day after 

the last incident i.e 17.11.2023 and carried out the signature analysis from M/s Chennai 

Mettex Lab Private Ltd, the report is enclosed as Annexure -3. It was observed that IR 

spectra of the seawater sample and the canal water sample are identical to each other and 

both are very similar to IR spectra of pure water. Hence IR data of samples doesn't provide 

any conclusion. The GC spectra of the seawater sample contain one extra peak as 

compared to the spectra of the canal water sample. It signifies that there is an extra 

organic compound is present in the seawater which is absent in the canal water. For 

the identification of that unknown compound further investigation and analysis are 

required.   
 

5.0   Findings  and Conclusions : 
 

The Committee reviewed the reports of sample analysed by Puducherry Pollution 

Control Committee, M/s Mattex Lab Pvt. Ltd, Assessment reports of Annamalai 

University and National Centre for Coastal Research and arrived the following findings 

and  conclusions; 

i) As per the information provided by the PPCC “sea in Puducherry turns red  coulour” 

incident happened in 5 occasions i.e. October 16th , October 24th November 1st 

November 7th and November 16th 2023. The incidence happened subsequently after 6-
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7 days continuously for 5 times and last occurred was November 16th 2023, no 

incidence happened then onwards . 

ii) No samples were taken on incidence days i.e October 16th , October 24th and 

November 1st . The samples were taken on October 17th and November 6th  i.e after 

one day of incidence in one occasion, after 5days of incidence in another occasion. In 

both cases, the analysis reports (Table no. 1) not indicating any variation in the sea 

water quality and quality was almost similar with normal condition. Samples from 

Sea as well as Canal was taken after post incidence i.e October 19th and analyzed to 

verify the concentration of Dye content, Nickle and Iron, the analysis report (Table 

no. 5) indicates the high Iron concertation in both Sea Water as Well as Canal sewage.  

iii)  Puducherry Pollution Control Committee taken samples from Sea and Canal on 

incidence days of November 7th and November 16th, and also taken samples one day 

after the incidence i.e on November 17th 2023. All physio- Chemical parameters 

(Table no. 2) were found normal in samples collected on incidence as well as post 

incidence.  Ferrous Iron and Toal Iron concentration was observed  very high in post 

incidence samples collected from  Sea water as well as  in Canal Water. 

iv) Analysis report (Table no. 3) of samples taken during Committee visit (i.e 

20.12.2024) indicates the no  substantial difference in value of physio chemical  

parameters for the  sea water sample collected at kuruchikuppam  and reference 

location which is having no inception of any canal/drain. As per the Table no. 4, no 

abnormal heavy metal concentration was reported. 
 

v) As per the survey on 02.11.2023 and study report of Annamalai University” the 

domination of Noctiluca scintillans in numbers when compared with other 

phytoplankton. The Noctiluca scintillans is a single cell phytoplankton that might 

have caused the bloom on the Puducherry coast. It was also observed that the 

majority of Noctiluca scintillans cells were found ruptured (plankton crash). This 

process led to the release of pigment into the coastal waters that might be 

responsible for red coloration. The bloom takes place when the coastal water is 

sourced with rich nutrients, occasionally leading to the development of algal bloom, 

referred to as "red tide." The reported species of Noctiluca scintillans in this 

assessment is not harmful due to their dense aggregations. 
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The environmental parameters such as sea surface temperature (31°C), 

salinity(41psu), pH (6.5), and dissolved oxygen (5.8ppm) were assessed and 

related to the phytoplankton proliferation. The parameters were found to be 

conducive to the development of this species. Noctiluca scintillans is known for its 

distinctive reddish coloration when it aggregates in high numbers and undergoes 

plankton crash. The crash leads to the release of pigments present in their cells, 

which are colored pigments. The observed pH in the water was found to be acidic 

(6.5) and this showed the continuous release of acid-based pigments concentrated 

in the water. The dissolved oxygen levels in the area affected by the bloom were 

found normal. 

vi)  As per the Survey and Study conducted by National Centre for Coastal Research, 

“The bloom sample contain only green Noctiluca scintillans which accounted for 

7400 cells L-1. There was no other Phytoplankton Species found with green 

Noctiluca scintillans. The NDCI values in the red patch region showed zero and 

negative values both indicating no bloom occurrences. From FTIR analysis of the 

settled suspended matter collected from the discoloured region it is indicated that 

the suspended matter was fabric and the colour is Hanna Red and Natural Dye and 

concluded that the discoloration happened due to release of water containing dye or 

synthetic colours and not due to algal blooms”. 

 
vi) As per the Signature analysis conducted for water samples ID no. 2051(Sea water) and 

2052(Canal Water). The IR spectra of the seawater sample and the canal water 

sample are identical to each other and both are very similar to IR spectra of pure 

water. Hence IR data of samples doesn't provide any conclusion. The GC spectra of 

the seawater sample contain one extra peak as compared to the spectra of the canal 

water sample. It signifies that there is an extra organic compound is present in the 

seawater which is absent in the canal water. For the identification of that unknown 

compound further investigation and analysis are required.   
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Conclusions:  

(i) From the above findings, Committee felt that analysis of physio chemical 

parameters carried out for sea water and canal water on different occasion not 

indicating any manmade sources for causing red colour in sea water. However in 

two incidences Ferrous Iron and Total Iron was reported very high but these 

parameters were not conducted in all the incidence to confirm the cause.  

(ii) The high amount of iron in the sampled water might have favoured for plankton 

bloom in the absence of enriched nutrients and that can be indicated in the report.  
 

(iii) As per the Annamalia report, at the time of Plankton crash significance of 

coloured pigments release to water. 

(iv) The conclusion of NCCR   i.e release of water containing dye or synthetic colour 

could not be established by the analysis results of samples taken from Sea water 

and Canal water since physio chemical parameters found normal. 

(v)  As per the signature analysis of samples taken from sea and Canal, it is inferred 

that presence of extra organic compound in sea water sample but the exact 

compound could not be established. 

(vi) Committee concluding that to identify the cause for red colour in Sea during 

incidence samples to be collected in impact area as well as reference area and has 

to be analyzed for physiochemical as well as heavy metal and detailed signature 

analysis to be conducted. 

 

6.0   Recommendations/Suggestions: 
 

 Based on above findings, the committee recommends the following suggestions to 

Puducherry Pollution Control Committee;  

(i) To keep stringent vigilance on quality of sewage carrying in the Canal which  

confluence at Kuruchikuppam to avoid red colour in sea 

(ii) Periodical monitoring of canal and adjacent coastal water for physical, chemical, 

biological parameters as well as heavy metal. To compare these results with 

parameters of reference location where no colour occurred in past. 

(iii) The sediments of the Canal before confluence and after confluence to be monitored 

for physical, chemical, biological parameters including heavy metals. 
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(iv) To collect samples in the sea and canal in different points in different interval in case 

of reoccurrence of red colour in the sea and to analyze for physical, chemical, 

biological parameters including heavy metals. 

(v) As a long term measure, the untreated sewage which is presently letting into sea 

shall be taken to nearby STP for treatment. 

(vi) To  stop discharge of treated effluent into canal permanently  from M/s Sri 

Aurobindo Handmade paper unit and to direct the unit to recycle the treated effluent 

for process or other utility. Consequently, the action taken by the unit with regard to 

recycling the waste water after treatment for their daily use in the unit itself can be 

obtained as a self – report.  

(vii) The regular survey on bathymetry and current pattern in the particular location need 

to be carry out.  

Signature of Committee Members 
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ANNEXURE-I 

 

ASSESSMENT REPORT ON THE CAUSE OF RED COLOURATION IN THE 

COASTAL WATERS OF PUDUCHERRY, SOUTHEAST COAST OF INDIA 

Dr.S.Kumaresan and Dr.S.Bragadeeswaran  (CAS in Marine Biology) 
and 

Dr. N.ramesh (Pondicherry Pollution Control Committee) 
 

SURVEY CONDUCTED:  

A survey on the Puducherry coast (Southeast coast of India) was made on 02.11.2023 based on 

the advice of The Member Secretary of PPCC since regular news on red coloration of the 

coastal waters, near Vaithikuppam village of Puducherry is being flashed by the 

Pondicherry Pollution Control Committee. The sampling was accomplished by a team of 

researchers from CAS in Marine Biology, Faculty of Marine Sciences, Annamalai University, 

Parangipettai, and the staff members from the Department of Science, Technology and 

Environment, Pondicherry Pollution Control Committee. This assessment was made with the 

following objectives 

 To find out the reason for the unusual red coloration in the coastal waters of Puducherry 

 To find out the responsible phytoplankton if any for the discoloration along with other 

environmental parameters 

SAMPLING:  

In the survey, the necessary water and plankton samples were collected by adopting the 

standard methods and preserved immediately. The samples were brought to the laboratory for 

meticulous analysis by following the standard procedures.  

FINDINGS: 
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In the analysis, it was observed that the domination of Noctiluca scintillans in numbers when 

compared with other phytoplankton. The Noctiluca scintillans is a single cell phytoplankton 

that might have caused the bloom on the Puducherry coast. It was also observed that the 

majority of Noctiluca scintillans cells were found ruptured (plankton crash). This process led 

to the release of pigment into the coastal waters that might be responsible for red coloration. 

 BACKGROUND DETAILS OF THIS SPECIES:  

Noctiluca scintillans is a unicellular, siliceous photosynthetic organism favoured by 

nutrient-enriched waters from land drainage mixing. These blooms were found to have 

occurred in the tropical region, often by green dinoflagellate (Noctiluca scintillans). 

Due to the discoloration in the coastal waters, seawater and phytoplankton samples were 

collected in the coastal waters of Puducherry with the coordinating points of  

Lat:11°56'23.25"N; Lon: 79°50'18.02"E by the team. 

The examination of water samples in the affected region revealed that the 

dominant contributor to the bloom was Noctiluca scintillans (Fig. 1), with a 

concentration of 641 x 103 organisms per liter and it dominates in the coastal 

environments. In general, the bloom takes place when the coastal water is sourced with 

Figure 1: Single Noctiluca 

scintillans 

 

Figure 1a: Cluster of 

Noctiluca scintillans 

 Microscopic observation of sample from the Bloom Site 
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rich nutrients, occasionally leading to the development of algal bloom, referred to as 

"red tide." The reported species of Noctiluca scintillans in this assessment is not harmful 

due to their dense aggregations. 

 

The environmental parameters such as sea surface temperature (31°C), salinity 

(41psu), pH (6.5), and dissolved oxygen (5.8ppm) were assessed and related to the 

phytoplankton proliferation. The parameters were found to be conducive to the 

development of this species. Noctiluca scintillans is known for its distinctive reddish 

coloration when it aggregates in high numbers and undergoes plankton crash. The crash 

leads to the release of pigments present in their cells, which are colored pigments.  

When Noctiluca scintillans cells lyse, or rupture, they release their pigments into 

the surrounding water. This pigment was found to have adhered to the nearby rocks, 

Figure 1b: Crash of Noctiluca scintillans 
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surfaces, and even the seafloor, creating a red biofilm-like coating (Fig 2). This 

phenomenon is a result of the breakdown of the cells and the dispersion of their 

pigments (lipid based) in the water, which subsequently settles on various substrates. 

Figure 2: Red biofilm-like coating found in the bloom area 

The observed pH in the water was found to be acidic (6.5) and this showed the 

continuous release of acid-based pigments concentrated in the water. The dissolved 

oxygen levels in the area affected by the bloom were found normal. During the sampling 

Chaetoceros curvisetus and 
Cosinodiscus centralis 

Protopperidinium brochii 

Thalassiothrix frauenfeldii Ditylum brightwelli 
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process, several other species were also identified, including Cosinodiscus centralis, 

Protopperidinium brochii, Thalassiothrix frauenfeldii, Ditylum brightwelli and 

Chaetoceros curvisetus. 

Figure 3: Other Species found during the sampling 

During the bloom, two zooplankton species, Acartia sp. and Euterpina 

acutifrons, dominated the ecosystem (Fig 4). Notably, the observation revealed that the 

digestive systems of the zooplankton were found to have contained a red pigment, this 

might be acquired from consumption of this species, the organism responsible for the 

bloom (Fig 5). 

 

 

 

 

 

 

 

 

 
Euterpina acuƟfrons AcarƟa sp. 
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Figure 4: Dominant Zooplankton during the bloom 

 

 

Figure 5: Red pigmentation in the stomach of zooplankton as a result of 
consumption of bloom-forming organisms 



ANNEXURE-II 
 

Report on the 
Assessment of Frequent Discoloration of Coastal 

Waters at Promenade Beach, Puducherry 
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Ministry of Earth Sciences 
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Puducherry Pollution Control Committee 
Puducherry 
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Description of the report 
 

Discoloration of coastal waters into reddish brown is frequently being observed at the 

Promenade beach, Puducherry. The discoloration patch extends about 100 - 200 meters north 

and south of the sewage draining channel located at the beach (Fig.1). As this discoloration 

phenomenon happened in the prominent location of Puducherry, it gained huge media 

attention. The Puducherry Pollution Control Committee (PPCC) made the initial inspection of 

the recent event that happened on 07/11/2023 and sought the support of National Centre for 

Coastal Research (NCCR) to delineate the source and cause for the discoloration. NCCR 

deputed a team of experts to carry out the field investigations on 08/11/2023 (Fig.2). 

In general, the discoloration of coastal waters might happen due to formation of algal 

blooms or release of industrial effluents. As this region receives untreated sewage, it was 

initially suspected that the formation of algal bloom might have caused the discoloration. Some 

coastal villages like Bommayarpalayam in Puducherry are known to have red soil. During the 

rainy season its quite common that, lot of seepage of such red soil mixtures drains into the sea 

in these regions. NCCR team visited Boomayarpalyam coast and found that such phenomenon 

had not happened in the recent days. 

The neighboring fishermen community near Promenade beach informed that they 

observed a dark color oily substance floating through the sewage channel and which upon 

interacting with the seawater turned reddish brown. The reddish discoloration remained for 3- 

6 hours and slowly disappeared. However, the reddish-brown color deposited on the boulder 

rocks and walls of the sewage channel (100m upstream) were persistent as a thick layer for 

days (Fig. 3). The sessile organisms attached on the boulders were observed to be coated with 

reddish-brown color. Samples were collected from random locations as suggested by PPCC 

based on the expansion of discoloration to measure the physicochemical and biological 
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parameters. We performed the traditional qualitative assessment of phytoplankton community 

and the remote sensing technologies to check the existence or phenology of algal bloom. 

 

Fig 1: Map of the coastal water discoloration area with field-collected sampling sites along the 

Promenade beach, Puducherry. 
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Tinge red color 
mark on 

sewage wall 

 
Fig 2: NCCR team along with PPCC officials inspecting the site. 

 

 
Fig 3: Persistent coloration on the walls of the sewage channel. 
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Fig 4: Absorption of color on the sessile organisms 

The microscopic examination of the sample collected from the discoloured region 

revealed the reddish-brown particles as suspended matter (Fig.1) not the remains of algal bloom 

crash. 
 

Fig 5 : Microscopic images (a-c) observed under different magnification show suspended 

matter in the sample collected in the red patch region of Puducherry coast. 

In the water samples collected, there was no drastic changes in the physicochemical 
 

properties of the seawater (Table.1). All the physicochemical parameters measured were 
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comparable with the region receiving untreated sewages and available past datasets from 

Puducherry coast. 

Table 1: Physiochemical parameters measured in the water samples collected from 

discolorized region 

 
 
 

In total, 16 phytoplankton species belonging to Bacillariophyceae (4), Dinophyceae (9), 

Charophyceae (2) and Cyanophyceae (1) were identified from the samples collected (Table 

2). Among the 4 classes identified, dinoflagellates were found to be dominant at all the 

locations (Fig.6). Total phytoplankton population density at the discolured region was observed 

to be 8333 cells L-1 with the presence of green algae and suspended matter which implies 

freshwater influx (Fig. 6). The bloom sample contained only green Noctiluca scintillans which 

accounted for 7400 cells L-1 (Fig. 6). There was no other phytoplankton species found with 

green Noctiluca scintillans. 
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Table 2 : List of phytoplankton species identified in the Red Patch region of 

Pondicherry coast (Cells L-1). 

S. No. Species South Centre North Bloom Sample 
Bacillariophyceae 

1 Coscinodiscus centralis 300 0 0 0 
2 Coscinodiscus wailesii 0 0 150 0 
3 Nitzschia sp. 0 416 0 0 
4 Thalassiosira sp. 0 833 150 0 

Dinophyceae 
5 Noctiluca scintillans 4200 416 150 7400 
6 Prorocentrum gracile 300 1250 450 0 
7 Prorocentrum micans 0 0 450 0 
8 Prorocentrum sp. 600 0 0 0 
9 Protoperidinium sp. 0 416 0 0 

10 Pyrophacus sp. 600 0 300 0 
11 Tripos furca 900 1250 900 0 
12 Tripos fusus 0 0 150 0 
13 Tripos sp. 0 0 150 0 

Charophyceae 
14 Pediastrum sp. 300 2083 0 0 
15 Scenedesmus sp. 0 416 150 0 

Cyanophyceae 
16 Ulothrix sp. 0 416 0 0 

Protozoan 
17 Ciliate sp. 0 1250 0 0 

Total 7200 8333 3000 7400 
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Fig 6: Dominant phytoplankton species identified in the discoloration region 
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The discoloration of coastal waters observed on 17/10/2023 and 01/11/2023 were 

assessed using multispectral satellite images. Based on the availability of the data and cloud 

cover the Sentinel 2 Level 1 satellite image were taken for Puducherry costal region. The 

observed red patch covered an area of 0.6 sq.km and 1.45 sq.km on 17th October and 1st 

November of 2023 respectively. The analysis of previously available image (12/10/2023) 

showed no evidence of red patch in the study region. The Fig. 7 shows red patch that occurred 

in Pondicherry coastal area on 17/10/2023. 

 

 
Fig 7. Red Patch area in Pondicherry coastal waters. 

 
The False Color composite (FCC) images for the dates of 17th October and 1st 

November, 2023 clearly showed the red patch region in green color and there is no evidence 

of patches in previously available date (Fig. 8). The Chl-a, Total suspended Matter (TSM) and 

NDCI were calculated after the pre-processing of Sentinel 2 Level 1 satellite image using Case 

2 Regional Coast Colour (C2RCC) to confirm the presence of bloom. The chlorophyll - a 

ranged from 4 to 6 mg/m3 and the TSM ranged from 25 to 50 g/m3 on 17th October 2023. On 
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1st November 2023 the observed chlorophyll - a ranged from 0 to 2.66 mg/m3 and TSM ranged 

from 0 to 3.25 g/m3 (Figure 9). 

 

 
 

 
Fig 8. False color composite of the red patch region 

 
The normalized difference chlorophyll index (NDCI) is useful to accurately map the 

presence of bloom area. The Red patch area was analyzed using NDCI band difference 

algorithm (red and red-edge band) (Eq.1). To determine the NDCI from S2 the band 4 and 5 

were used. The NDCI less than zero suggests that the water body likely has lower chlorophyll- 

a. Higher NDCI values indicates presence of algae or phytoplankton. The NDCI values in the 

red patch region showed zero and negative values on both the dates implying no bloom 

occurrence (Fig. 10). 

𝑁𝐷𝐶𝐼 = Rrs708–Rrs665  (𝑑𝑙𝑙) (1) 
Rrs708+Rrs665 
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b) b1 

01/11/2023 

 
 

 

Figure 9. a & a1) Chl-a concentration; b & b1) TSM concentration for the red patch region 
 

 
Figure 10. Normalized difference chlorophyll index for the red patch region 

 
The Spectrum profile in the red patch region was created using SNAP application. The 

high peak was observed between 650 and 710 nm (Fig. 11). As per the previous publications 

the high peak values in the spectrum between 650 and 710 nm are high concentration of 

a) a1 
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suspended particulate matter. Therefore, based on the NDCI values and spectrum profile the 

red patch region is not a bloom. 

 

 
Figure 11. Spectrum profile for the red patch region 

 
Further, Fourier Transform Infrared Spectroscopy (FTIR) analysis was performed for 

the settled suspended matter collected from the discoloration region to find the nature of the 

particles. From the results (Fig. 12), it is observed that the suspended particles are fabric (wool, 

cotton & nylon) in nature and the color of Hanna Red and Dye Natural. 

 

Fig 12. FTIR spectrum of suspended particulate matter 
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a b c 

d e 

The outer layer of the oyster shells (both live & dead), plastics, styrofoam were 

pigmented in orange to red colour at the decolorized site (Fig 13 &14). Sample of oyster bed 

on the intertidal rocks was examined and found to be healthy live organisms of oyster 

Crassostrea cucullata, barnacle, anemone and juveniles of mussels etc (Fig13 a-d). The dye 

had not penetrated into the tissues of oyster and did not adversely affect the live organisms 

(Fig.13 e). 

 
 

 
Fig.13. Marine organisms observed on the rocks and seawater in intertidal region at Pondicherry beach. 
a) Sea anemone (<1cm), b) Limpet, c) Fish fry (1-1.5 cm), d) Oyster and polychaete worm and e) 
microscopic image of oyster gill. 

 
 

Fig.14. Outer surface of the oyster shells and Styrofoam on the rocks and seawater in intertidal region 
at Pondicherry beach pigmented in red colour after the incident of effluent discharges. 
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Metal concentrations in the samples collected from Pondicherry coast 

Metal concentrations were analyzed in the sediment, tissue sample of oyster (Crassostrea 

cucullate), dye settled on oyster shells and macroalgae collected from the Pondicherry coast 

after the incident of red discoloration in seawater (Table 3). The metal concentrations in the 

sediment samples were found within the range of recently reported concentrations. 

Table 3. Metal concentrations (µg/g) in the samples collected from Pondicherry coast. 
 

S.No. Sample ID Ag As Cd Co Cr Cu Mn Ni Pb 
 

1 
 

PDY sediment North 
 

0.30 
 

0.34 
0.0 
9 

 
0.68 

 
7.41 

 
0.47 

 
15.27 

 
0.93 

 
0.26 

 
2 

 
PDY sediment Central 

 
0.02 

 
0.11 

0.0 
7 

 
0.72 

 
21.73 

 
0.44 

 
16.16 

 
0.71 

 
0.35 

 
3 

 
PDY sediment South 

 
0.14 

 
0.41 

0.0 
3 

 
0.72 

 
24.64 

 
0.38 

 
27.99 

 
1.41 

 
BDL 

 
4 

 
Oyster tissue 

 
8.33 

 
7.40 

3.6 
6 

 
1.07 

 
18.03 

 
213.3 

 
32.92 

 
1.17 

 
4.93 

 
5 

 
Algae 

 
0.06 

 
2.63 

0.2 
8 

 
0.09 

 
61.28 

 
1.33 

 
39.59 

 
1.19 

 
15.92 

 
6 

Dye extracted from 
oyster shell 

 
0.34 

 
BDL 

0.4 
3 

 
BDL 

 
0.90 

 
1.86 

 
3.71 

 
12.60 

 
13.27 

 
Concluding remarks on observation made on 08/11/2023 

 
From our observations, we conclude that the discoloration happened because of the 

release of waste water containing dye or synthetic colors and not due to algal blooms. Its 

recommended that PPCC inspect the industries located near the vicinity and plug the release 

of any untreated effluent discharges to avoid such events in the future. Moreover, PPCC have 

to restrict the release of untreated sewage directly into the coast, else it may fuel the formation 

of toxic algal blooms and can make the ecosystem vulnerable. 

 
 
 

-End of the report- 
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