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1. INTRODUCTION 
 

Hubert Enviro Care Systems Pvt. Ltd, Chennai was entrusted by M/s. TAMILNADU 

PETROPRODUCTS LIMITED (TPL) as an external consultant to conduct the water audit on the 

following aspects, 

1. Water consumption for domestic and industrial applications 

2. Sources of waste water generation 
 

3. Remediation measures to optimize and discharge wastewater generations within the 

industrial premises 

Tamil Nadu Petroproducts Limited (TPL) is a joint venture promoted with equity participation 

by Tamil Nadu Industrial Development Corporation Limited (TIDCO) - wholly owned by the 

Government of Tamil Nadu and Southern Petrochemical Industries Corporation Ltd. (SPIC) & 

with remaining equity contributed by around 80,000 public shareholders. TPL is a listed company 

on Bombay Stock Exchange and National Stock Exchange. M/s. SPIC Limited has diverse 

interest ranging from Fertilizers, Petrochemicals& other services. TIDCO is a public financial 

institution engaged in promoting industries in the State of Tamil Nadu. 

TPL was established in 1984 at Manali, Thiruvallur district in Tamil Nadu State to manufacture 

Linear Alkyl Benzene (LAB), an industrial intermediary chemical, which finds application in 

manufacture of detergents and cleaning agents. 

TPL acquired its Heavy Chemicals Division (HCD) from SPIC in the year 2000, which 

manufactures Chloro Alkali Comprising Caustic Soda & Chlorine, which are widely used 

industrial chemicals in Textile, Paper and Pulp, Soaps & Detergents and Aluminium industries in 

India. 

 

TPL established its Propylene Oxide manufacturing facility in the year 2019, in the existing ECH 

plant, which is used as a key raw material in the manufacture of Polyol. 

 

TPL commenced its Linear Alkyl Benzene (LAB) facility in 1987 with technology from UOP, 

USA. The LAB manufacturing facility is integrated with the production unit of intermediate 

Normal Paraffin. 
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2. SITE VISIT AND DATA COLLECTION 

HECS, Chennai team visited M/s. Tamil Nadu Petro Products Limited on 13.09.2023 to 15.09.2023 

for technical discussion, water audit kick off meeting, site visit and data collection. Water audit 

check list is submitted to the client and the following details have been collected from the 

checklist sheet and the consent order from the Tamil Nadu Pollution Control Board. 

Table 1: Details 

 

 

 

 

 

 
1. 

 

 

 
Name of the company/ 

Industry/ Unit & 

Address: 

 

 

 
Tamil Nadu Petro products Limited (TPL) - LAB Plant 

 
265 (Part), 266 (Part), Manali Industrial Area, 

Manali village, Thiruvottiyur Taluk, 

Chennai District, 

Tamil Nadu 

 
 

2. 

 
Contact Person: 

 
Mr. Senthil Kumar D - whole time director 

 

3. 

 

Audit Period: 

 

2023-24 

 

 

 
4. 

 

 
Company / Industry / 

Unit details & 

Manufacturing details: 

 

 

 
Manufacturing of LINEAR ALKYL BENZENE 

 

5. 

 

No of Employees Staffs 

 
333 Nos. (Including contract workers) 
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2.1. LAYOUT OF THE UNIT 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: layout of the project 
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2.2. BUILT UP AREA DETAILS 

Table 2: Extend land details 

 

Extent of Land Acres 

a) Total area 40.0 

b) Built up area 34.85 

c) Solid waste storage / disposal area 1.0 

d) Green Belt / Irrigation area 3.65 

e) Vacant area 0.5 

 
2.3. GREEN BELT AREA AVAILABLE 

Table 3:Green Belt Area Details 

 

Green Belt Detail Area 
(in Acres) 

% Trees 

Existing GB (inside plant) 3.65 9.125 3800 

Proposed GB at outside plant. 18.00 45.000 18000 

Total Green Belt 21.65 54.125 21800 

 

 

2.4. POWER REQUIREMENT 

Table 4::Details of Power Requirement 

 

 
Description 

 
Unit 

 
Existing 

 
Proposed 

After 

Expansion 

 
Source 

Power 

requirement 

 
MW 

 
7.5 

 
2.5 

 
10 

Captive 

Generation 

 

 

2.5. DG DETAILS WITH CAPACITY AND NOS. 

Table 5: DG details 

 

1 DG Set 3.2 MW 

2 DG Set 6.6 MW 

3 DG Set 6.6 MW 
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2.6. SOURCES OF WATER 

a) CMWSSB -TTRO water 2039 KLD 

 
2.7. WATER CONSUMPTION DETAILS (LIT / KL) / DAY: 

Table 6: Water Consumption Details 

 

PARTICULARS EXISTING EXPANSION 

Source of Water - TTRO 2039 1170 

WCI (Cooling and boiler feed) 134 
040 

1025 
5 

WCII (Domestic) 60 40 

WCIII (Process – Easily biodegradable) 639 105 

WCIV (Process–Non easily biodegradable) ---- ---- 

NOTE: Existing values updated as per CTO 

 
2.8. EFFLUENT ARISING FROM THE INDUSTRY / KLD 

Table 7: Details of Effluent Arising from The Industry / KLD 

 

PARTICULARS EXISTING EXPANSION 

Sewage 60 35 

Trade Effluent 1164 180 

 

 

2.9. EXISTING ETP /STP DETAILS IF ANY 

SEWAGE TREATMENT PLANT 

Table 8: Details of Sewage Treatment Plant 

S. No Name of the Treatment Unit No. of Units Dimensions (m) 

1. Collection Tank 01 11.5 X 7.8 X 4.0m 

2. Screen chamber 01 1.0 X 1.0 X 1.0m 

3. Aeration Tank 01 8.0 X 8.0 X 2.5m 

4. Clarifier-1 01 4.0 Dis X 2.5m 

5. Treated Water Tank 01 4.5 X 4.5 X 4.5 m 

6. Sludge Drying Bed 04 5.0 X 5.0 X 5.0m 

 

Sewage Treatment Plant - Proposed 

 Existing STP Capacity is adequate for treating the additional quantity of 

effluent generated from the proposed expansion. 

 No changes in existing STP components. 

 Treated sewage is utilized for Green Belt Development. 
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EXISTING ETP 

Table 9: Existing ETP details 

 

S. No Name of the Treatment Unit No. of Units Dimensions in meters 

1 Oily process water Stream Pit 01 14 x 2.25 x 5.5 

2 Collection Tank 01 3.04 x 1.524 x 4 

3 Tilted Plate Separator 01 3.84 x 1.2 

4 API Separator 01 25 x 2.0 x 1.0 

5 Recycle sump 01 2.05 x 2.8 

6 Low Rate Bio Filter 01 3.5 x 3 

7 Settling Tank 01 2.8 x 6.2 x 3 

8 Neutralizing pit 01 8.0 x 8.0 x 2.5 

9 Primary Neutralizing pit 01 2.5 x 2.8 x 3 

10 Secondary Neutralizing pit 01 2.5 x 2.8 x 2.1 

11 Clarifier 01 4.0 x 2.5 

12 PolishingTank-17nos. 01 2.8 x 2.8 x 2.2 

13 V Notch chamber-4nos. 02 1.2 x 2.8 x 1.2 

14 Final mixing Chamber-8nos. 01 2.0 x 2.0 x 2.0 

15 Sand Filter 01 1.4 x 3.2 

16 Sludge Drying Beds 04 5.0 x 5.0 x 0.8 

17 Guard Pond 01 57m x 30m x 3 

 RO PLANT 300KLD   

 

RO PERMEATE WATER RECYCLED IN COOLING TOWER 

RO REJECT REUSED IN ECH-PO PLANT PROCESS 

3. Actual Water Consumption based on the site visit 

3.1. Domestic Purposes 

Table 10: Actual Water Consumption for domestic purposes 

Water calculation as per NBC code 

Total number of employees / visitors – 333 

Water requirements as per NBC code 

(Domestic – 20, Flushing – 10) 

(Bathing facilities are not provided) 

– 45 LPCD 

Total water requirements (Domestic) 333 * 45 15 KLD 

 

Employees Kitchen & Canteen usage (client data) 10 KLD (Drinking water) 

Contractors Canteen usage 9 KLD 

Total Domestic water requirement 34 KLD 
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3.2. Water Balance Diagram 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2: Water Balance Diagram 
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Table 11: Actual Total Water Requirement per day in TPL -LAB 

 

 
S. No 

 
Purpose 

 
Quantity (KLD) 

Percentage of total use 

1 Domestic Water Requirement 15.0 2.28 

2 Hand wash water 2.0 0.30 

3 Kitchen vessels washing & cooking 17.0 2.58 

 Total Domestic Water 34.0 5.17 

4 
For water treatment plant ( DM water 

generation) 
80.0 12.17 

5 Fire hydrant and plant safety shower 68.50 10.42 

6 Water requirement for cooling tower 353.0 53.72 

7 RO permeate for makeup CT 121.50 18.50 

8 Total water for plant usage 623.0 94.83 

Total Water requirement 657.0 100 

Total water requirement –657.00KLD 

 

 

3.3. SEWAGE GENERATION DETAILS 

Table 12: Sewage Generation Details 

Domestic Sewage generation as per consent order 60 KLD 

Domestic Sewage generation as per calculation 33.5 KLD 

 

3.4. EFFLUENT GENERATION DETAILS 
 

Table 13: Effluent Generation Details 
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137 KLD Total Effluent Generation 
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3.5. PHOTOGRAPH 
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Figure 3: photograph of existing ETP units 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: process flow diagram of existing ETP
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3.6. ETP COMPONENTS & SIZE: 

Table 14: Existing RO Components & Size 

S.No. 
Type of 

Treatment 

Instrument

s 

Size 

(m) 

 

 

 

1 

 

 

 
Oily 

Effluent 

Treatment 

Oily process water Stream Pit 14 x 2.25 x 5.5 

Collection Tank 3.04 x 1.524x 4 

Tilted Plate Separator 3.84 x 1.2 

API Separator 25 x 2.0 x 1.0 

Recycle sump 2.05 x 2.8 

Low Rate Bio Filter 3.5 x 3 

Settling Tank 2.8 x 6.2 x 3 

 

 

2 

 

 
Non Oily 

Effluent 

Treatment 

Neutralizing pit 8.0 x 8.0 x 2.5 

Primary Neutralizing pit 2.5x 2.8 x 3 

Secondary Neutralizing pit 2.5x 2.8 x 2.1 

Clarifier 4.0 x 2.5 

Polishing Tank – 17 nos. 2.8 x 2.8 x 2.2 

 

 

3 

 
Oily &Non Oily 

Effluent 

Treatment 

V-Notch chamber – 4 nos. 1.2 x 2.8 x 1.2 

Final mixing Chamber – 8 nos. 2.0 x 2.0 x 2.0 

Sand Filter 1.4 x 3.2 

Sludge Drying Beds – 4 nos. 5.0 x 5.0 x 0.8 
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4. RO PLANT 

 

 

Figure 5: Flow Diagram of RO Plant 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Photograph of Existing RO plant
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RO CAPACITY - 300 KLD 

EXISTING RO COMPONENTS & SIZE 

Table 15: existing RO components & size 

 

S. No. Tank Name Capacity (KL) 

1. HRSCC Feed Pond (south guard Pond) 3000 

2. Filter feed tank 15 

3. RO feed tank 15 

4. RO final product tank (RO 1& 2 Permeate tank) 15 

5. RO-2 feed tank (RO-1reject tank) 5 

6. HRSCC (High rate solid contact clarifier) 75 

7. Sludge pits (4*1) 4 

8. RO-2reject Pond (North guard Pond) 1000 

 

RO MEMBRANE DETAILS 

Table 16:RO membrane details 

 

Description 
Membrane Quantity (Nos.) 

RO-1 Thin Film Composite membrane (Brackish membrane) 18 

RO-2 Thin Film Composite membrane (sea water membrane) 6 

 

 

5. SITE INSPECTION & SAMPLE TESTING 

 
HECS and Tamil Nadu Petro products Limited visited all the water use facilities in industrial 

premises. Sewage samples were collected and the quality parameters were tested were tested 

as per IS 3025. The detailed list of sampling location and its quality characteristics are 

mentioned in section 5.1. 
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5.1. TEST REPORTS 
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5.2. FIELD OBSERVATIONS AND WATER QUALITY ANALYSIS 
Table 17: Water Quality Analysis 

 

SAMPLING 

LOCATIONS 

 

pH 

 

TDS 

(IN mg/L) 

 

REMARKS 

 

 
 

TTRO 

 

 
 

7.07 

 

 
 

620 

 Clear liquid is observed in the TTRO water reservoir. 

 Presence of Total Suspended Solids (TSS) is 30.0 ppm which is within the permissible limit 

( < 100ppm) 

 The BOD and COD Presence in the TTRO water is within the acceptable limit 

 TTRO storage tank is to be cleaned annually/during shutdown to avoid sludge accumulation. 

 
 

FIRE WATER 

 
 

8.72 

 
 

668.0 

 Presence of Total Suspended Solids (TSS) is 20.0 ppm which is within the permissible limit ( < 

100ppm) 

 The BOD and COD Presence in the FIRE Water is within the acceptable limit 

 Fire water storage tank is to be cleaned annually/during shutdown to avoid sludge accumulation. 

 
 

WTP OUTLET 

 

8.68 

 

765.0 

 Presence of Total Suspended Solids (TSS) is 28.0 ppm which is within the permissible limit ( < 

100ppm) 

 The BOD 3.0 ppm and COD 12.0 ppm Presence in the WTP OUTLET Water is within the 

acceptable limit 

 This water is to be treated in ETP and followed by Reverse Osmosis. Before treatment in RO plant, 

 removal of TSS through sand filter and carbon filter followed with Ultra Filtration and regular Hypo 

dosing continue to ensure. 



WATER AUDIT REPORT 

26 

 

 

 

 
 

 

BOILER BLOW 

DOWN WATER 

 

 
 

10.59 

 

 
 

3088.0 

 Presence of Total Suspended Solids (TSS) is 1.0 ppm which is within the permissible limit ( < 

100ppm) 

 The BOD 8.0 ppm and COD 32.0 ppm Presence in BOILER BLOW DOWN WATER Water is 

within the acceptable limit 

 This water is to be treated in ETP and followed by Reverse Osmosis for TDS reduction and before 

 treatment in RO plant, removal of TSS through sand filter and carbon filter followed with Ultra 

Filtration and regular Hypo dosing continue to ensure. 

 

 

COOLING 

TOWER 

BLOW DOWN 

 

 
 

6.78 

 

 
 

3685.0 

 Presence of Total Suspended Solids (TSS) is 2.0 ppm which is within the permissible limit ( < 

100ppm) 

 The BOD 7.0 ppm and COD 32.0 ppm Presence in COOLING TOWER BLOW DOWN WATER is 

within the acceptable limit 

 This water is to be treated in ETP & followed by Reverse Osmosis system for removal of TDS of 

3685 ppm. Before treatment in RO plant, removal of TSS through sand filter and carbon filter 

 followed with Ultra Filtration and regular Hypo dosing continue to ensure 

 

 

 

 

 

 

ETP OUTLET 

 
 
 
 

 
 

6.56 

 
 
 
 

 
 

1034.0 

 Presence of Total Suspended Solids (TSS) is 68.0 ppm which is though within the permissible limit 

(< 100ppm) it can be further treated thro’ sand filter and Carbon Filter for removal of TSS 

followed by Ultra Filtration systems for removal TSS.. 

 The BOD 10.0 ppm and COD 40.0 ppm and O&G 2.0 presence ETP treated water is within the 

acceptable limit, further treatment is required to recycle the treated water by using of sand filter 

and carbon filter with Ultra Filtration as pre-treatment for processing in RO system to avoid fouling 

on the membranes. 

 Please ensure the sand and carbon filter medias are replaced periodically. 

 This ETP outlet water has a TDS of 1034.0 ppm is to be treated with Suitable RO systems 

with optimum recovery for reuse. 
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RO 

PERMEATE 

 

 
 
6.76 

 

 
 

356.0 

 The presence of Total Dissolved Solids (TDS) is 356.0 ppm which is better than TTRO water TDS 

and this water can be used for Boiler Feed and Cooling Tower topping up with residual hardness of 

60 ppm. Suitable treatment can be incorporated for removal of hardness in RO permeate, i.e, 

softener or any suitable system as per your process requirements. 

 This water can be fed to DM plant for getting enhanced output instead of using TTRO water and 

 reduce the chemical effluent during DM Plant regenerations. / Permeate water being utilized for 

cooling water make up. 

 

 

 

RO REJECT 

 
 

 
7.66 

 
 

 
8924.0 

 Possibility of reuse of RO reject water can be assessed i.e., by further treatment in RO / by 

considering economic feasibility for treating final RO reject via MEE and ATFD - ZLD. 

 The inlet quality of water has a Total Suspended Solids (TSS) of 98.0 ppm shall be treated through 

the filtering systems available in the STP plant. 

 The BOD 60.0 ppm and COD 216.0 ppm is reported in STP inlet water shall be treated in available 

Sewage Treatment Plant Comprising Aeration and Hypo Dosing along with clarifier systems 

 

 

 

 STP OUTLET 

 
 
 

 7.07 

 
 
 

1958.0 

 This STP treated water having TSS <5.0ppm and TDS < 1958.0 ppm can be used for gardening / 

Floor washing and having parameters within specified limits. 

 BOD and COD in the treated water is observed to be within the limits and shall be used for 

Gardening and floor washing purposes 
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5.3. Observations from the Site Visit 

HECS team visited site on 13th September 2023 and carried out audit and had detailed 

discussions. Water samples collected on 21.09.2023 and tested at M/s. Hubert Enviro 

Care Systems laboratory. 
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6. Remedial Action for Sewage management / Effluent in Tamil Nadu Petroproducts Ltd 

Table 18: Proposed Remedial Actions 

S. No Areas / Point of use Remarks Actions / Recommendations 

1 Water Usage For Canteen vessel washing  Proposed to provide separate flow meter to monitor and 

regulate the water usage at canteen area. 

 Provide jet spray type arrangement can reduce the water usage 

especially in utensil cleaning. 

2 Cooling Tower 

evaporation 

loss/make up water 

More Water loss in cooling 

tower More evaporation of 

water in CT found. 

Poor makeup water leading to 

higher blow down. 

 To control over the evaporation loss incoming water, ETP RO 

permeate can be taken as topping up with optimum TDS which will 

increase the COC in turn it will reduce the frequent bleed offs. 

 Ensure make up water with less TDS with periodic analysis 

3 Boiler more Steam 

consumption/condensate 

recovery 

Steam leakages near furnace area 

and steam trap points 

   Reduce Steam consumption by 

 Steam trap leakages shall be attended. 

 Steam consumption can be reduced by ensuring the proper insulation 

in the piping network. 
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4 DM plant 

regeneration 

Higher DM water consumption to 

meet Steam demand. 

Higher frequency of regeneration 

whenever supplies TTRO having 

more conductivity. 

 Reduced DM water consumption in line with reduced steam demand 

 Ensure Possibility /economic feasibility for ETP RO permeate as feed 

to DM Plant. or go for additional RO system for treating TTRO 

water to feed RO permeate to DM Plant, Boiler, Cooling Tower. 

5 Reuse of water RO recovery/ performance  RO plant for treating treated effluent &percentage of recovery 

needs to be reviewed 

 Continuation of reuse of harvested rainwater 

 Treated sewage continue use for green belt 

6 Domestic water Reduction of sewage water  Auto cut press Water tap provision for hand wash and toilet area could 

control the excess water usage. 

7 Effluent water Reduction of effluent  Optimum utilization of process water with minimum effluent 

generation. 

 By avoiding mixing of storm water, which may contain chemical spill-

over, which can be treated separately in the pre-treatment 
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8 Oil contamination Oil mix-up  Recommended to divert the oily content to a separate collection sump 

through pipeline arrangement to reduce oil mix up in effluent and this 

water can be treated separately with suitable de-watering system. 

9 Operation of 

Effluent 

 

 

Treatment Plant 

Treatment efficiency  Ensure Continuous operation of ETP. 

 Proper chemical dosing should be done continuously. 

 The efficiency of ACF and PSF operations at RO needs to be 

monitored and back washing of filters are to be done periodically (at 

least once in a day) 

10 Main Sewage 

Collection Tank 

Anaerobic condition of sewage  The collected sewage should not be stored for a long period of time and 

should be treated and consumed for gardening purposes. 

 It should be transported to the sewage treatment plant continuously. 

 Storing the sewage is one of the reasons for black colour and high total 

suspended solids concentration due to sludge accumulation. 



 

 

 

 
 

7.Conclusion 

M/s Hubert Enviro Care Systems Pvt Ltd, Chennai was entrusted by M/s. Tamilnadu 

Petroproducts Ltd, Manali to conduct water audit study. The study is performed to identify the 

water consumption and sources of wastewater generation in the industrial premises. Also 

the possible reason for high Chemical Oxygen Demand, Biochemical Oxygen Demand and 

Total Suspended Solids in the sewage water has been identified. Based on the identified sources 

proposed remedial actions have been given for the better management of Sewage Treatment 

Plant and Effluent Treatment Plant. 
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ANNEXURE – 6 

CORPORATE SOCIAL RESPONSIBILITY 

Primary Health Care Centre is provided at Sadayankuppam Village, Kannampalayam & 

Seemavaram, Manali by AM Foundation on behalf of Tamilnadu Petroproducts Limited 

under its CSR project and Inaugurated. 
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