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Assessment of mercury levels in soil, sediment, and water 
samples from the off-site area of Hindustan Unilever Limited 
factory (HUL), Kodaikanal, Tamilnadu- INDIA 

 
 

1.0 Preamble 
Hindustan Unilever Limited (HUL) was manufacturing mercury thermometers at 

their Kodaikanal unit from 1983 to 2001.  The unit was closed down in 2001 due 

to environmental issues and HUL initiated site remediation activities in 2001. A 

high power Supreme Court Monitoring Committee (SCMC) on hazardous waste 

directed the TNPCB to involve National Environmental Engineering Research 

Institute (CSIR-NEERI) for facilitating and monitoring remediation activities. The 

decontamination of equipment, machineries and materials were successfully 

completed in May 2006 under the supervision and guidance of NEERI.  

As per the minutes of meeting of the Scientific Expert Committee (SEC) on the 

remediation of mercury contaminated soil at M/s. Hindustan Unilever Limited 

(HUL), Kodaikanal held on 28.5.2015, at Tamil Nadu Pollution Control Board, 

further assessment of soil and sediments in the downstream off-site areas 

extending upto Pambar Shola forest area, Pambar River and Vaigai River was 

recommended. National Environmental Engineering Research Institute (NEERI) 

was retained by HUL, Kodaikanal to undertake this detailed investigation as per 

the directives of the TNPCB.  
 
2.0 Objective  
The main objective of the study is to assess levels of mercury in soil, sediment, 

and water samples from the off-site of HUL factory at Kodaikanal, Tamilnadu.  
 

3.0 Description of the study area 
The factory site is located at an elevation of 2180 meters amidst a flourishing 

tropical mountain forest of the Western Ghats. The site is irregular in shape and 

occupies an area of approximately 87,250 square meters. The southern boundary 

of the site slopes steeply into Pambar Shola. The Pambar stream runs approx. 
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300m from the south boundary of the factory, and flows to the Kumbhakarai 

waterfalls. The water from Pambar stream then continues to join the Vaigai river 

overflow enroute to Madurai. 

 

The general land use to the north and east of the HLL site is largely low-density 

private residential properties. A few squatter cottages and St. Mary’s Church are 

located to the west. A television broadcast antenna tower is located about 200 

meters to the east of the site. The Pambar stream is the nearest surface water 

body to the south of the factory site. Kodai Lake is approx. one km to the north of 

the site and is located in a different catchment area. 

 

The whole site is underlain by shallow Archaeon bedrock, mainly granite and 

charnockite, which is impermeable apart from limited fracture porosity, related to 

vertical and sub horizontal joints and exfoliation joints in the uppermost weathering 

profile. The soil profile is very thin, predominantly sandy in the upper part of the 

site and grading down into densely vegetated peaty soil in the south. The location 
of HUL, Kodaikanal is depicted in Figure 1. 
 
4.0 Approach and Methodology 
A team of NEERI scientists conducted field survey off-site of HUL factory, 

Kodaikanal and collected a total of 74 samples from 40 locations comprising 28 

soil samples, 23 water samples and 23 sediment samples from Levange Path 

(LP), Pampar Shola (PS), Kumbakarai falls- Varaganathi (KV), Vaigai Dam (VA), 

North side of HUL (NS), Outside of Kodai Lake (KLS) and at Kodai Lake (KL). 
The locations of all sampling points are presented in Figures 2-8. Samples were 

collected in pre-washed and sterilized glass containers. Utmost care was taken 

during sampling and the samples were brought to NEERI, Nagpur for further 

analysis in refrigerated conditions. All the samples were analyzed for total 

mercury concentration using Direct Mercury Analyzer DMA-80 (Milestone, Inc) 

according to EPA method No.7473 for mercury estimation in solids and solutions 
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by thermal decomposition, amalgamation, and atomic absorption 

spectrophotometry. 

 

 
Fig:1. Figure showing the location of HUL, Kodaikanal 

 
5.0 Concentration of total mercury in soil samples 
A total of 28 soil samples were collected from various off-site locations of HUL, 

Kodaikanal. The sampling locations are presented in Figures 2-8. The 

concentration of total mercury in different soil samples is summarized in Table 1. 
A perusal of results showed that the concentration of total mercury in soil 

samples collected from different locations varied from <0.1 to 1.109 mg/kg.  

Maximum concentrations (1.109 mg/kg and 1.078) of mercury were found to be 

present at the south west end of factory site in the Levange Path (Locations 
marked as LP4 and LP2, respectively in Figure 2). The concentration of total 
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mercury at the south east end of factory site (LP5 and LP3) in the Levange Path 

was 0.499 mg/kg and 0.234 mg/kg, respectively. 

 

Sampling locations at Pambar Shola area (PS1 to PS7) at the south side of 

factory recorded total mercury concentrations in the range between <0.1 to 0.270 

mg/kg. However, samples collected from the West, North and North West side of 

factory (NS1-NS6) recorded total mercury concentrations in the range between 

<0.1 mg/kg to 0.518 mg/kg. All the samples collected from the outside locations 

(KLS1-KLS3) of Kodai Lake showed total mercury values <0.1 mg/kg. 

Soil samples (KV1-KV4) collected from the upstream locations of Pambar River 

at Kumbakarrai forest and places where Pambar River joining Varaganathi and 

Varaganathi joining Vaigai River recorded total mercury concentrations <0.1 

mg/kg. All downstream locations of Vaigai river also recorded <0.1 mg/kg of total 

mercury in soils. 

 

It may be observed from the results that the concentration of total mercury is 

found to be maximum in the southern direction of factory site. A comparison of 

mercury concentration in the samples analyzed by NEERI (February, 2007) and 

URS (May,2002) also indicated a similar trend of total mercury distribution. 
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Fig.2. Sampling locations at Levange Path, Kodaikanal 

 
Fig 3: Sampling locations at Pampar Shola  area, Kodaikanal 
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Fig 4. Sampling locations at Kumbakarai falls and Varaganathi 

 
Fig 5. Sampling locations at the Northside of HUL factory, Kodaikanal 
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Fig 6. Sampling locations at the surroundings of Kodai Lake 

 
Fig 7. Sampling locations at the downstream of Vaigam Dam 
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Fig 8. Sampling points at Kodai Lake 

   
6.0 Concentration of total mercury in sediment 
A total of 23 sediments samples were collected from various off-site locations of 

HUL, Kodaikanal. The sampling locations are presented in Figures 2-8. The 

concentration of total mercury in different sediment samples is summarized in 
Table 1.The concentration of total mercury in sediment samples were found to be 

in the range between <0.1 to 0.507 mg/kg. Sediment sample collected from the 

stream out fall closer to the factory site at south side (LP1) in the Levange Path 

recorded maximum level (0.507 mg/kg) of total mercury. Another sample collected 

from the Levange Path at the south east direction (LP5) of factory site showed a 

value of 0.228 mg/kg. The sample (PS1) collected from Pambar Shola where the 

stream from the factory site joining Pambar River recorded 0.353 mg/kg of total 

mercury. However, all other sediment samples collected from different location at 

the off-site of HUL recorded <0.1 mg/kg of total mercury. 
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7.0 Concentration of total mercury in water 
A total of 23 water samples were collected from various off-site locations of HUL, 
Kodaikanal. The sampling locations are presented in Figures 2-8. The 

concentration of total mercury in different water samples is summarized in Table 1. 
It may be observed from Table 1 that the water samples collected across the off-

site HUL contain mercury concentration below laboratory detection limit (< 0.0003 

mg/L), which is well below the WHO 1999 drinking water guideline value of 0.001 

mg/L. 
 
8.0 Observation and conclusion 
Based on the detailed sampling and analysis of mercury levels in soil, sediment 

and water samples in the off-site areas of HUL factory, it is observed that except 

in the immediate vicinity of HUL factory (i.e. Levenge Path area) the 

concentration of mercury in soil, sediments and water samples were insignificant. 

Even in the Levenge path area the concentration of mercury were well below the 

risk based target remediation levels of 20 mg/kg derived and validated through 

various studies. 

 

Table 1. Concentration of total mercury in soil, sediment and water samples collected  
off-site locations of HUL, Kodaikanal 

 
S No. Sample 

ID 
Sampling  Location Direction 

from Factory 
site 

Soil              
(mg/kg) 

Sediment 
(mg/kg) 

Water 
(mg/L) 

1 LP1 Pambar Shola - Levange Path – 
Stream outfall closer to factory site 

South 0.198 0.507 BDL* 

2 LP2 Pambar Shola - Levange Path – 
South West end of the factory site 

South West 1.078 NSC* NSC 

3 LP3 Pambar Shola - Levange Path – 
South East  end of the factory site 

South East 0.234 NSC NSC 

4 LP4 Pambar Shola - Levange Path – 
South West  mid. Point between 1 & 2 above 

South West 1.109 NSC NSC 

5 LP5 Pambar Shola - Levange Path – 
South East  mid. Point  between 1 & 3 above 

South East 0.499 0.228 BDL 

6 LP6 Pambar Shola - Levange Path - South East 
mid.Point between 3 &5 above 

South East NSC BDL BDL 

       
7 PS1 Pambar Shola - Stream joining the Pambar 

river (Around 10 m before the joining point) 
South 0.241 0.353 BDL 

8 PS2 Pambar Shola - Pambar river before the falls South 0.270 BDL BDL 
9 PS3 Pambar Shola - Between  Levange Path & South 0.237 NSC NSC 
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Pambar river - Point 1 
10 PS4 Pambar Shola - Between  Levange Path & 

Pambar river - Point 2 
South 0.185 NSC NSC 

11 PS5 Pambar Shola - Between  Levange Path & 
Pambar river - Point 3 

South 0.192 NSC NSC 

12 PS6 Pambar Shola - Beyond Pambar river & 
Vattakanal side  - Point 1 

South BDL* NSC NSC 

13 PS7 Pambar Shola - Beyond Pambar river & 
Vattakanal side  - Point 2 

South BDL NSC NSC 

       
14 KV1 Upstream of Pambar river 2km from 

Kumbakarrai falls 
South east BDL BDL BDL 

15 KV2 Pambar river  at Kumbakarrai falls South east BDL BDL BDL 
16 KV3 Pambar river joining Varaganathi South east BDL BDL BDL 
17 KV4 Varaganathi joining Vaigai River South east BDL BDL BDL 
       
18 VA1 Vaigai river downstream 2 Km from the 

Varaganathi joining point 
South east BDL BDL BDL 

19 VA2 Vaigai river upstream 2 Km from the 
Varaganathi joining point 

South east BDL BDL BDL 

20 VA3 Vaigai dam outlet South east BDL BDL BDL 
       
21 NS1 Roadside near St. Mary's Church West BDL NSC NSC 
22 NS2 Roadside near Malhotra Property North 0.215 NSC NSC 
23 NS3 Roadside near Charlemont Property North 0.518 NSC NSC 
24 NS4 Roadside near CSI Property North BDL NSC NSC 
25 NS5 Upper Shola Road joining at  Bombay Shola North west 0.2 NSC NSC 
26 NS6 Bombay Shola downstream joining the lake 

Near Green Acres 
North west BDL NSC NSC 

       
27 KLS1 Kodai Lake - Outside location 1 North west BDL NSC NSC 
28 KLS2 Kodai Lake - Outside location 2 North west BDL NSC NSC 
29 KLS3 Kodai Lake - Outside location 3 North west BDL NSC NSC 
       
30 KL1 L1 Lake centre 24ft North west NSC BDL BDL 
31 KL2 L2 Bryant Park side 12 ft North west NSC BDL BDL 
32 KL3 L3 Green Acres side 11 ft North west NSC BDL BDL 
33 KL4 L4 Green Acres entrance 6 ft North west NSC BDL BDL 
34 KL5 L5 opposite to Carlton Hotel 20 ft North west NSC BDL BDL 
35 KL6 L6 CSI Retreat Centre side 19 ft North west NSC BDL BDL 
36 KL7 L7 Gymkana end 8 ft North west NSC BDL BDL 
37 KL8 L8 Opposite to Sai Baba Trust 6 ft North west NSC BDL BDL 
38 KL9 L9 Mahalakshmi Villa end 14 ft North west NSC BDL BDL 
39 KL10 L10 Municipal office end 27 ft North west NSC BDL BDL 
40 KL11 L11 Skating Hall end 26 ft North west NSC BDL BDL 
       
  BDL: Below detectable level     
  NSC: No sample collected     
    BDL BDL BDL 
    < 0.1 

mg/kg 
< 0.1 
mg/kg 

< 0.0003 
mg/ L 

 


