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Feasibility Studies for Implementation of ZLD Concept for 

Higher Utilization of Treated Wastewater at Manali 

Petrochemicals Limited (Plant- I and Plant-II) & Tamilnadu 

Petroproducts Limited 
 

1. Preamble 

Manali Petrochemicals Limited (MPL) located in Chennai, Tamil Nadu, is a chemical 

petrochemical industry that manufactures an array of chemical compounds like propylene 

oxide, propylene glycols, polyols, and many customized chemical formulations for different 

applications in other sectors such as home appliances, automotive, bedding, food & 

fragrances, furniture, footwear, paints and coatings, and pharmaceuticals etc. & Tamilnadu 

Petroproducts Limited (TPL), located in Chennai, is also a petrochemical industry and one of 

their units manufactures propylene oxide 

 

Propylene oxide (PO), an important bulk chemical intermediate widely used for manufacturing 

of propylene glycol, polyol and other derivatives, is the main product of MPL & TPL. PO is 

traditionally produced by two routes, namely the chlorohydrin and Halcon (hydroperoxide) 

processes. MPL & TPL manufacture Propylene oxide through chlorohydrin route.   

 

2. Wastewater Generation & Existing Treatment Facilities  

In the chlorohydrin process, chlorine is injected at the bottom of a titanium-made hollow reactor 

full of water to produce hypochlorous acid that reacts with injected propylene vapour is in this 

zone and is converted to propylene chlorohydrins (PCH). Dichloropropane (DCP) is also 

produced in small quantities as a by-product. Always excess of propylene is maintained in the 

reactor and hence the entire chlorine is converted into propylene chlorohydrins and DCP. The 

unreacted propylene is recycled back to the reactor.  The reactor is operated at near 

atmospheric pressure and at a slightly elevated temperature (55 to 60 °C). The reactor relies 

on good upward velocity provided by the circulating gas and incoming process water to move 

the produced chlorohydrins from the place of injection to maximise the production efficiency.  

 

PCH overflows from the reactor and is then pumped into a saponifier along with milk of lime. 

Saponifier is stream stripped from the bottom to remove the PO formed from the reaction zone. 

The PO along with excess and the entire quantity of DCP present in the reactor are then 

allowed routed to a separation column where PO is removed as a top product (as it boils at 

34 °C at atmospheric pressure) and the high boiling DCP and water move to the bottom of the 

separation column. PO is condensed with chilled water and stored in a storage tank.  
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The DCP liquid and water enters the decanter where water is decanted and recycled back to 

the reactor. The DCP liquid is sent to storage tank for marketing.  

 

The Saponifier bottom wastewater is pumped to a High-Rate Thickener after heat recovery 

where all the unreacted inert in the milk of lime are settled and sent to a rotary vacuum filter. 

In the rotary filter, the solid is washed and removed to a disposal area for solar drying and 

further transportation use as a landfill and manufacture of low-cost lime bricks.   

 

The saponifier bottom wastewater is the main source of effluent which contains around 4.5% 

of Calcium Chloride.  

 

3. Existing Wastewater Treatment Facilities  

➢ MPL Plant – I – Effluent Treatment Plant 

− Effluent generated at the bottom of the Saponifier in the PO Plant-I is pumped to High-

rate thickener (HRT) at 75 °C at a flow rate of 110 m3/h. 

− Flocculent is added at HRT, for faster settling of suspended solids at the bottom. 

− HRT underflow contains ~6 – 7 % of suspended solids and withdrawn at 10 T/h and 

the corresponding underflow is pumped to rotary vacuum drum filter for the separation 

of suspended solids from the liquid. 

− The filtrate from RVDF is sent back to HRT and the sludge is collected separately. 

− HRT overflow is sent by gravity flow to Effluent holding tank. 

− From the effluent holding tank, effluent is pumped to the cooling tower where the 

temperature of the effluent is reduced from 65 °C to 35 – 40 °C (min.). The outlet of 

the cooling tower sump is pumped to the in lets of a Bio-Reactor system.  

− Six Bio-reactors A, B, C, D, E & F are present in series. Overflow from one bio-reactor 

is sent to the subsequent one. 

− Bio-reactors A & B are fixed with separate mix flow system with pure oxygen feeding 

through ejectors to improve the DO in the effluent. A dedicated liquid oxygen storage 

(20 KL capacity) with control station is available for this. 

− Bio-reactors C, D, E & F are fixed with advanced Original Hydrodynamic Reaction 

(OHR) aerators – 120 Nos. High-capacity air blowers supply air to OHR aerators to 

further improve the Dissolved Oxygen in the effluent. 

− In Bio reactor bio culture is developed by addition of biomass, urea, Phosphoric acid 

and Ferrous sulphate as nutrients and aerated using Mix flow pump with pure oxygen 

feeding.  
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− Regenerative blower of rated power 160 KW sucks the air from the atmosphere. OHR 

aerators inject air from atmosphere into liquid enhancing turbulence and overall DO. 

− The outlet of Bio-Reactor F is sent to secondary clarifier. The sludge collected at wet 

well is recycled back to Bio-Reactors A, B & C. 

− Excess sludge in the secondary clarifier is pumped and routed to Plate and frame 

press. Further the sludge is collected and disposed to PCB authorized TSDF. 

− The clarified overflow from secondary clarifier is routed to the Treated Effluent tank 

(TET). 

− Finally, the treated water from TET is pumped to Sea. 

− The process flow diagram of ETP is given below.  

 

 

 

Figure 1: Process flow diagram of the existing ETP at MPL-Plant-I 
 
 

➢ MPL Plant – II – Effluent Treatment Plant 

− Effluent generated Effluent generated at the bottom of the Saponifier in the PO Plant-

II is pumped to High-rate thickener (HRT) at 75 °C at a flow rate of 115 m3/h. 

− Flocculent is added at HRT, for faster settling of suspended solids at the bottom. HRT 

underflow contains ~6 – 7 % of suspended solids and withdrawn at 10 T/h and the 

corresponding underflow is pumped to rotary vacuum drum filter for the separation of 

suspended solids from the liquid. 

− The filtrate from RVDF is sent back to HRT and the sludge is collected separately. 
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− HRT overflow is sent by gravity flow to collection chamber. 

− From the collection chamber, effluent is pumped to the cooling tower, where the 

temperature of the effluent is reduced from 65 °C to 35 - 40 °C(min.). The outlet of the 

cooling tower sump is pumped to Effluent hold tanks and from there pumped to the 

Bio-Reactor – A. 

− In bio reactor, at first, bio culture is developed by addition of biomass, urea, Phosphoric 

acid and Ferrous sulphate as nutrients and is aerated using jet aerators. Jet aerators 

play a major role in reduction of Chemical Oxygen Demand by enhancing oxygen 

transfer in liquids. 

− Aerators inject air from atmosphere into liquid enhancing turbulence and overall 

Dissolved Oxygen necessary for sludge development. Regenerative blower of rated 

power 18 kW sucks the air from the atmosphere. 

− Bio reactor contains 5 jet aerators to provide Dissolved oxygen for the bacteria. 

− The outlet of bio reactor-flows to secondary clarifier. Secondary clarifier bottom sludge 

is pumped back to the bio reactor to maintain MLSS. 

− Excess sludge, if any, is pumped and routed to Plate and frame press. Further the 

sludge is collected and disposed to PCB authorized TSDF. 

− The clarified overflow from secondary clarifier is routed to the Treated Effluent tank 

(TES). 

− Finally, the treated water from TES is pumped to Sea. 
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Figure 2: Process flow diagram of the existing ETP at MPL-Plant-II 

 
 
➢  TPL – PO Plant – Effluent Treatment Plant  

− Plant effluent from Saponifier bottoms enter High-Rate Thickener in the central feed 

well where it is allowed to settle.  

− The settled sludge is pumped to RVDF [Rotary Vacuum Drum Filter] in which the solids 

are separated.  

− The effluent free of solids overflows from High-Rate Thickener and gets cooled in a 

cooling tower. From cooling tower, the effluent enters an Equalizing tank and then into 

a Pre-treatment tank. Aeration is given in Equalizing tank.  

− The effluent enters Bioreactors Feed Tank from which it is fed to three Bio Reactors in 

parallel. Fifteen Aerators are used in Bioreactors to supply air to the organic culture.  

− The effluent from Bioreactors overflows to a Bio Reactor Overflow tank from where it 

enters Flocculation tanks.  

− Then it enters Secondary Clarifier in which the organic flocs formed are allowed to 

settle at bottom. This organic sludge is filtered in a Filter Press.  

− The overflow from the Secondary Clarifier is sent to two Treated Effluent Tanks. From 

these tanks the effluent is pumped to sea. 
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Figure 3: Process flow diagram of the existing ETP at TPL  
 

The capacity of the existing ETPs and the volume of treated wastewater pumped to sea from 

these 3 plants though a common pipeline are as follows:  

 

Plants 

Capacity of the 

existing ETP 

Treated-wastewater 

Discharged to Sea 

KLD 

MPL Plant – I  3600 2414 

MPL Plant – II  3600 2574 

TPL – PO Plant 2400 1805 
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Briefly, the existing ETPs consists of following units in sequence:  

− High-Rate Thickener 

− Rotary Vacuum Drum filter 

− Cooling Tower 

− Equalization Tank 

− Bio-reactors  

− Secondary Clarifier   

− Treated Effluent Tank  

− Sludge Sump 

− Filter Press 

    

4. Origin of the Proposal   

The Hon’ble National Green Tribunal (NGT), Southern Bench has directed M/s MPL & TPL to 

explore the feasibility of implementing zero liquid discharge (ZLD) in order to avoid discharge 

of treated effluent in to the sea and for protecting the marine environment. In this regard, M/s 

MPL has approached, CSIR-National Environmental Engineering Research Institute, Nagpur 

(CSIR-NEERI) for conducting feasibility studies for implementation of complete or partial ZLD 

concept for higher utilization of treated wastewater at Manali Petrochemicals Limited (Plant- I 

and Plant-II) & Tamilnadu Petroproducts Limited. Accordingly, based on technical discussions 

with MPL & TPL officials, CSIR-NEERI is submitting a proposal on feasibility assessment of 

upgradation of existing wastewater management system with recourse to complete or partial 

recycle/reuse of treated wastewater. The potential benefits envisaged as the outcome of the 

proposed study are: 

• Conservation of water resources. 

• Improved and efficient wastewater treatment system with recourse to complete or partial 

recycle/reuse of treated wastewater. 

• Moving from the existing open-ended to closed looped wastewater treatment system 

would definitely earn credibility for combating the political, social and institutional issues. 

• The successful implementation of this project would also establish coordination between 

the production and environmental teams leading to overall reduction in wastewater 

generation and management thereof. 

• Reducing/minimizing threat of potential contamination of the receiving Marine Water body. 

• Ultimate beneficiary will be the environment and specially the marine ecology who may be 

under the threat of pollution due to potential water contamination from discharge of treated 

effluent. 

 

5. About CSIR-NEERI 

The CSIR-National Environmental Engineering Research Institute (CSIR-NEERI) is a premier 

R & D organization in the domain of Environmental Science and Technology in India with its 

Headquarters at Nagpur. It is one of the National Laboratories within the Council of Scientific 

and Industrial Research (CSIR), Government of India. 
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The Institute has Headquarters at Nagpur and five Zonal Laboratories at Kolkata, Chennai, 

Delhi, Hyderabad and Mumbai through which the Institute participates in the resolution of state 

/ regional environmental problems. With sound establishments at six strategic locations, CSIR-

NEERI is capable to respond to national environmental issues without any time lag and with 

minimal resources.  

CSIR-NEERI, Nagpur has been working in the area of environment for over six 

decades, delivering case-specific environmental solutions for various social, and 

industrial problems under the vast gambit of environment and ecology in India. This 

organization has the best multi-disciplinary knowledge base in India for cross 

leveraging solutions on pivotal issues of environmental aspects. Besides conducting 

frontline research in environmental science and technology, the Institute disseminates 

its research through consultancy services, thereby providing optimal solutions to 

environmental issues confronting the industries, municipalities, urban and rural 

development authorities, and pollution control organizations in the country. It also 

renders human resource development services to clientele. CSIR-NEERI’s pioneering 

solutions and landmark achievements to provide clean and sustainable environment 

is not only helping government agencies and industries, but is also giving a better life 

to millions. The Institute has also been assisting various regulatory agencies, viz. 

Ministry of Environment, Forests and Climate Change (MoEF&CC), Central and State 

Pollution Control Boards (CPCB), municipal corporations, state industrial development 

corporations, public and private sectors on various aspects of water, soil, air and noise 

pollution.  

 

5.1. Experiences in Industrial Wastewater Management  

Some areas where this institute has been contributing towards improving industrial 

wastewater management in India are listed as follows: 

5.1.1. Providing technological intervention/solutions for industrial wastewater 

management  

The institute has been providing technological interventions/solutions to several large-scale 

industries such as petroleum refineries, edible oil refineries, pulp & paper industries, textile 

industries, sugar industries & distilleries, chemical & agrochemical Industries, food processing 

industries, leather industries, automobile industries, coal & coke Industries, steel plants, 

milling, slaughterhouses, etc. The timely S & T intervention led to re-commissioning of 
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tanneries, thereby averting unemployment of weaker section of workforce and loss of 

substantial foreign exchange from exports.   

 

5.1.2. Design, development and implementation of CETPs for various industrial 

clusters 

Industrial wastewater, which is mostly hazardous and deleterious to the environment, need 

pollutant specific treatment. While large industries can manage their own wastewater in an 

environmentally sustainable manner, micro, small and medium scale industries often find it 

difficult and expensive to have their own treatment facility. Hence in order to facilitate 

sustainable production by small and medium scale industries, a concept of Common Effluent 

Treatment Plant (CETP) was propagated by the Institute in 1990s. The CETPs provided a 

centralized platform for a homogenous and heterogeneous cluster of industries to treat their 

wastewater in an environmentally sustainable manner. In the past three decades Institute has 

designed, developed and implemented ~ 50 CETPs for various industrial clusters benefitting 

more than 10,000 industries.  

 

5.1.3. Recovery of value-added materials from industrial wastewater 

One of the important factors for sustainable consumption/production is its economic viability. 

The economic viability can be further improved by maximizing recovery, reuse, and recycling 

options for wastes generated during consumption/production processes. Realizing the 

importance of these options in improving the economic viability of consumption/production 

processes, Institute prioritizes these options while preparing wastewater management 

schemes for various industry sectors. In the recent years, the institute has developed various 

processes/technologies on laboratory, pilot or full scale for recovery of value-added materials 

from industrial wastes waters. Some of them are listed as follows: 

• System for Recovery of Marketable Calcium Byproducts from High TDS Process 

Effluent rendering Treated-Effluent Suitable for Subsequent Treatments 

• Recovery of ammonium sulphate from highly colored & high TDS wastewater 

(pharmaceutical) 

• Process for recovery of anhydrous white sodium sulphate from crude colored hydrous 

global salt obtained from RO reject of textile industry 
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5.1.4. Rejuvenation of natural water bodies (Lakes & Rivers) 

In order to ensure availability of clean water and sanitation for all, the precious natural 

freshwater resources viz. lakes and rivers need to be conserved from indiscriminate use, and 

severely polluted water bodies need effective restoration plans for rejuvenating the water 

quality back to their pristine state.  

The institute has been working with integrated multidisciplinary approach for past few decades 

and has completed studies for Dal-Nageen Lake in J&K; Sambhar Lake in Rajasthan, Rani 

Sagar Lake in Chhattisgarh, Dravyawati River in Rajasthan; Daman-Ganga River in Daman-

Diu & Dadra Nagar Haveli. The rejuvenation measures/plans delineated by the Institute have 

been/are being implemented by various stakeholders dealing with above-mentioned water 

bodies. In addition to these studies, the Institute has also designed, developed and 

implemented treatment technologies/schemes for industrial and domestic effluents before 

their discharge to various freshwater bodies.  

 

5.1.5. Technical and Scientific Advisory Services to Judiciary & Regulatory Agencies 

The pollutants generated and discharged during sustainable consumption/production activities 

are governed by various regulatory agencies such as concerned Ministries, Central and State 

Pollution Control Board and the Judiciary. Considering the vast experience and credibility of 

the Institute, such regulatory agencies seek expert advice on various aspects of environmental 

management. The Institute has been assisting regulatory agencies and Judiciary over past 

four decades on the following aspects: 

− Assessment of pollution status 

− Recommendation of pollution abatement strategies  

− Review and development of standards for discharge of domestic & industrial 

wastewater 

− Promote environmental awareness through effective environmental education and 

outreach 

− Develop trained workforce dedicated to promoting protection of human health and the 

environment while working for a sustainable environment  

Thus, wastewater management has been the primary area of CSIR-NEERI’s expertise since 

long. Being a key player of wastewater management, CSIR-NEERI understands the 

challenges and gaps existing in sustainable industrial wastewater management.  
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6. Objectives of the study 

As per discussions with MPL authorities with respect to points on which such study is 

required are: 

a. Performance assessment of existing ETPs to know the current status and identification 

of problems if any  

b. Analysis of effluents and delineation of remedial measures required with respect to 

technical up-gradations of existing ETPs for implementation of ZLD concept 

c. Feasibility studies for implementation of ZLD concept 

d. Identification of options for complete or partial recycle/ reuse of treated wastewater  

 

Thus, the main objective of the project is to study the feasibility of implementing ZLD 

concept and upgrade the existing wastewater management system with recourse to 

recycle/reuse of treated wastewater for different inhouse purposes. The specific 

activities can be formulated as:     

I. Adequacy and efficacy assessment of the existing ETPs  

II. Recommendation of remedial measures with respect to technical upgradation of the 

existing ETPs 

III. Identification of opportunities for enhanced operational flexibility for implementation of 

ZLD concept 

IV. Identification of options for higher utilization of treated wastewater  

 

7. Scope of Work 

Accordingly, CSIR-NEERI proposes to carry out a detailed feasibility study with the 

following scope of work: 

 

I. Adequacy and efficacy assessment of the existing ETPs  

• Quantification of the generated wastewater.  

• Physicochemical characterization of the different wastewater streams received in the 

ETP.  

• Assessment of potential pollutants in the combined wastewater generated.  

• Performance evaluation of unit operations and processes of the existing ETPs 

with respect to design and operational parameters for the identification of 

problem areas, if any, under existing operating conditions at site. 



 Project Proposal 

8 

 
 

 

• Microbiological assay in the existing biological treatment system including 

assessment of biological processes through monitoring of various operational 

parameters (DO, SVI etc.), sludge settling studies and adequacy assessment of 

aeration system. 

• Detailed adequacy and efficacy assessment of the existing effluent treatment 

facilities based on composite/grab monitoring. 

 
II. Recommendation of remedial measures with respect to technical upgradation of 

existing ETP 

• Identification of areas of improvement in the existing operation. 

• Recommendation of short terms and long-term measures for improvement of the 

performance of the existing unit processes, if required. 

• Delineation of additional units or revised treatment scheme for improvement of the 

performance of the existing ETPs, if required. 

• Delineation of suitable measures for improvement in performance of the existing 

plant. 

 

III. Identification of Opportunities for Enhanced Operational Flexibility 

• Assessment of pollution load generated from the process units based on quantity and 

characterization of various streams (secondary data). If additional stream generates 

during the study period that will also be considered for assessment of pollution load. 

• Based on the assessed pollution load from different units of the plant, develop a 

scheme for attaining the operation flexibility of ETPs with respect to diurnal variations 

in pollution load as well as influent load. 

• Submission of report on achieving operational flexibility of the existing effluent 

treatment plant along with recommendations. 

 
IV. Identification of Options for Higher Utilization of Treated Wastewater 

• Bench-scale treatability studies for enhanced removal of pollutants critical for 

implementation of ZLD concept for recycle/reuse of treated wastewater for different 

uses 

• Feasibility assessment for delineation of techno-economically most feasible 

treatment scheme for complete or partial implementation of ZLD concept with 

recourse to recycle/reuse of treated wastewater for partial or complete reuse in PO 
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synthesis process or for other industrial purposes, and for compliances with the 

existing environmental norms for discharge in case of partial ZLD.  

• Recommendations for process modification in the existing ETPs for complete or 

partial implementation of ZLD concept for recycle/reuse of treated wastewater as 

stated above 

• Delineation of conceptual framework design of the recommended treatment scheme 

along with benefits. 

• Basic engineering design of the recommended treatment scheme excluding detailed 

engineering. (Modification/retrofitting of the existing ETPs as recommended by CSIR-

NEERI shall be taken up separately by M/s MPL & TPL). 

• Tentative cost estimation (CAPEX & OPEX) for implementation of the recommended 

treatment scheme. 

• Submission of a detailed feasibility report. 

 

8. Duration of Project 

24 months  

 

9. Report 

• Interim report – Shall submit an interim report highlighting the activities undertaken, project 

status and the activities that need to be undertaken with respect to all three ETPs at the 

end of field visits/monitoring/within 6 months from the date of start of the project. More 

than one interim report may be submitted if data collection and filed monitoring takes 

longer time or if additional field monitoring is required.   

• Final draft report – The final draft report shall cover all aspects delineated in the scope of 

work and shall include the outcome of the study individually addressing all three ETPs. 

The draft final report shall be submitted to the sponsor for comments and discussion.  

• Final report – The final report suitably addressing the comments made on the draft report 

shall be submitted to the sponsor. 

   

10. Cost of Project 

₹. 96.00 L (Rupees Ninety-Six Lakhs only) + GST as applicable  

  

11. Payment Terms 

The payment terms are as follows: 
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• 1st Installment: 50% with work order + GST*  

• 2nd Installment: 30% + GST* within 15 days after completion of field monitoring, 

data collection and submission of the interim report(s) with respect to all three 

ETPs.  

• 3rd Installment: 20% + GST* within 15 days after submission of draft final report. 

*As applicable on date of disbursement. In addition, the party shall pay all taxes including surcharges of Central  

Government and State Government as applicable on the date of payment. All such taxes are subject to change as 

per directive of Government of India/State Government.  

- GSTIN: 27AAATC2716R2ZE 

- NEERI is exempted from Income-tax under section 35(1) (ii) of the Income Tax Act 1961.  

- Date of start of the study will be after receipt of the first installment of the Institute's Fee.  

 
12. Disbursement: Through Electronic Transfer to  

Name of the Beneficiary The Director, CSIR-National Environmental 

Engineering Research Institute, Nehru Marg, Nagpur - 440020 

Name of the Bank State Bank of India 

NEERI Branch, 

NEERI, Nagpur – 440020, (Maharashtra) 

Savings Account Number 30266513766 

IFSC No. SBIN0004224 

GSTIN 27AAATC2716R2ZE 

PAN AAATC2716R 

 
13. Proposal Validity 

The proposal is valid for a period of 60 days from the date of submission of the proposal 

 
14. Sponsor 

Manali Petrochemicals Limited, Chennai, Tamilnadu 

 
15. Confidentiality 

During the tenure of study and thereafter CSIR-NEERI and MPL/TPL undertake on their behalf 

and on behalf of their subcontractors/employees/representatives/ associates to maintain strict 

confidentiality and prevent disclosure thereof, of the information/data exchanged/generated. 

CSIR-NEERI shall hold in confidence all the details of technical evaluation conducted under 

this study or information learned by experience with and MPL/TPL. 

 
16. Disclaimer     

CSIR-NEERI shall carry out an independent study and submit the report. MPL/TPL shall 

exercise due for taking appropriate decision to implement the contents of the report. 
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17. Status of CSIR-NEERI 

If the matter is subjudice, CSIR-NEERI shall render the consultancy services under the agreed 

terms, and shall not be a party to represent on behalf of MPL/TPL in any legal matters or 

proceedings. 

 
18. Inputs Required from Sponsor 

• MPL & TPL shall identify one Technical Person as COORDINATOR to facilitate 

interaction/ samplings & data collection/ permissions from relevant departments/ sections/ 

Units  

• All relevant details required for the study including water consumption, wastewater 

generation data and design details with drawings of existing wastewater treatment 

facilities and any other relevant documents/reports as may be required by CSIR-NEERI 

during the study and preparation of report are to be made available to CSIR-NEERI. 

• Details of process, fuel used, stack emission data, rate of operation and other activity 

details (e.g., working shifts, vehicular movements etc.) if required to be provided by the 

sponsor. 

• Information of any safety implications of the proposed project to be informed well before. 

• MPL & TPL would provide Laboratory facilities / arrange small space with necessary 

utilities like power and water for setting up a small laboratory / installation of any 

instrument required during site visit/ monitoring inside the premises of MPL & TPL. 

• MPL & TPL would provide/ procure certain chemicals as may be required for sampling 

and analysis during site monitoring. The list of such chemicals would be provided by 

CSIR-NEERI prior to monitoring for ease of procurement and expedite the study.  

• The sponsor shall provide the semi-skilled man power/ daily wage worker during the field 

study (for sampling)  

• Provide free lodging and boarding (accommodation, breakfast, lunch and dinner) to the 

CSIR-NEERI Scientists & Project Team in Guest House(s)/Hotel(s) near site during 

fieldwork, survey, monitoring and during any meeting and presentation related to the 

project etc. 

• Comments on draft final report within 15 days of submission. 
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Sub: Letter of Intent (LoI) to carry out, "Feasibility Studies for Implementation of zLD
Concept for Higher Utilization of Treated Wastewater at Manali petrochemicals
Limited (Plant - I & plant - II) and Tamilnadu petroproducts Limited,,_ Reg.

Ref: 1) our request letter dated 06-04 -2022to GSIR-NEERI, chennai.
2) Proposal received vide mail dated,26-04-2023 from GSIR_NEERI, Nagpur.

with reference to the above cited, we are pleased to entrust the Feasibility Studies for
Implementation of zLD concept for Higher Utilization of Treated wastewater at Manali
Petrochemicals Limited (Plant - I & Plant - II) and Tamilnadu petroproducts Limited. The
scope of work and other terms is detailed below.

1. SCOPE OF WORK
i. Adequacy an

a. Quantification of the generated wastewater.
b' Physicochemical charucterization of the different wastewater streams

received in the ETp.
c. Assessment of potential poilutants in the combined wastewater generated.
d' Performance evaluation of unit operations and processes of the existi,g

ETPs with respect to design and operational parameters for the identification
of problem areas, if a,y, under existi.rg operating conditions at site.

e' Microbiological assay irr the existing biological treatment system including
assessment of biological processes through monitoring of various
operational parameters (Do, svI etc.), sludge settling studies and adequacy
assessment of aeration system.

f' Detailed adequacy and efficacy assessment of the existing effluent treatment
faciIities based on composi tel grab monitoring.

the
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Sub: Letter of Intent (Lol) to carry out, "Feasibility Studies for Implementation of ZLD
Concept for Higher Utilization of Treated Wastewater at Manali Petrochemicals
Limited (Plant - I & plant - II) and ramilnadu petroproducts Limited,,- Reg.

u.

Ill.

upgradation of existins ETp
a. Identification of areas of irnprovement in the existing operation.
b. Recommendation of short terms and long-term measures for improvement

of the performance of the existing unit processes, if required.
c. Delineation of additional units or revised treatment scheme for improvement

of the performance of the existing ETps, if required.
d. Delineation of suitable measures for improvement in performance of the

existing plant.

Assessment of pollution load generated from the process units based on
quantity and characterization of various streams (secondary data). If
additional stream generates during the study period that will also be
considered for assessment of pollution load.
Based on the assessed pollution load from different units of the plant,
develop a scheme for attaining the operation flexibility of ETps with respect
to diurnal variations in pollution load as well as influent load.
Submission of report on achieving operatiorial flexibility of the existing
effluent treatment plant along with recommendations.

c.

tv. den rH ization
Bench-scale treatability studies for enhanced removal of pollutants critical
for implementation of ZLD concept for recycle/reuse of treated wastewater
for different uses.

Feasibility assesstnent for delineation of techno-economically rnost feasible
treatment scheme for complete or partial irnplementation of zLD concept
with recourse to recycle/reuse of treated wastewater for parlial or complete
reuse in Po synthesis process or for otl-rer industrial purposes, and for
compliances with the existing environmental norms for discharge in case of
pafiial ZLD.
Recommendations for process modification in the existing ETps for
cornplete or partial implementation of zLD concept for recycle/reuse of
treated wastewater as stated above
Delineation of conceptual framework design of the recommended treatment
scheme along with benefits.

d.
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Basic engineering design of the recommended treatment scheme excluding
detailed engineering. (Modification/retrofitting of the existing ETps as
recommended by GSIR-NEERI shall be taken up separately by M/s MpL &
rPL).
Tentative cost estimation (cApEX & opEx) for implementation of the
recommended treatment scheme.

Submission of a detailed feasibility report.

DURATION OF THE PROJECT
24 Months

DELIVERABLES
CSIR - NEERI, Nagpur to submit the following:
- Interim report. highlighting the activities undertaken, project status and the

activities that need to be undertaken with respect to all three ETPs at the end of
field visits/monitoring/within 6 months from the date of start of the project.
More than one interim reporl may be submitted if data collection and filed
monitoring takes longer time or if additional field monitoring is required.

- Final draft report. covering all aspects delineated in the scope of work and
shall include the outcome of the study individually addressing all three ETps.
The draft final reporl shall be submitted to MPL & TpL for comments and
discussion.

- Final renort, after suitably addressing the comments and discussions regarding
the final draft reporl.

MPL & TPL,s RESPONSIBILITIES
- MPL & TPL to nominate one Technical Person as COORDINATOR to facilitate

interaction/ samplings 8. data collection/ pennissions fi.om relevant
departments/ sections/ Units.

- To provide all relevant details required for the study including water
consumption, wastewater generation data and design details with drawings of
existing wastewater treatment facilities and any other relevant
documents/reports as may be required by GSIR-NEERI during the study and
preparation of report.

e.

ob.

2.

3.

4.
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To provide details of process, fuel used, stack emission data, rate of operation
and other activity details (e.g., working shifts, vehicular movements etc.) if
required by CSIR - NEERI, Nagpur.
To inform about any safety implications with regards to the proposed project.
To provide Laboratory facilities / arrange small space with necessary utilities
like power and water for setting up a small laboratory / installation of any
instrument required during site visit/ monitoring inside the premises of MpL &
TPL.

To provide/procure certain chemicals as may be required for sampling and
analysis during site monitoring. The list of such chemicals would be provided
by CSIR-NEERI prior to monitoring for ease of procurement and expedite the
study.

To provide the semi-skilled manpower/ daily wage worker during the field study
(for sampling)
To provide free lodging and boarding (accommodation, breakfast, lunch and
dinner) to the CSIR-NEERI Scientists &, project Team in Guest
House(s)/Hotel(s) near site during fieldwork, survey, monitoring and during any
meeting and presentation related to the project etc.

- MPL & TPL to provide comments on Final draft report within 15 days of
submission.

5. COST OF PROJECT & PAYMENT TERMS
i. For the given scope of work vide Section 1, the total cost of the project will be

Rs. 96,00,000 /- (Rupees Ninety-Six rakhs only) plus GST as applicable upon
submission of tax invoices.

ii. Payment terms shall be as follows:

' lst installment - 50%+ GST as applicable after issuance and acceptance
of Work Order/Letter of Intent.

. 2nd installment - 30% + GST as applicable - within 15 days after
completion of field monitoring.

. 3rd installment - 20% + GST as applicable - within 15 days after
submission of Final draft report.

iii. CSIR - NEERI is exempted from Income-tax under section 35(1) (ii) of the
Income Tax Act 1961 .
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6. CONFIDENTIALITYCLAUSE
CSIR-NEERI and MPL/TPL undertake on their behalf and on behalf of their
subcontractors/employees/representatives/ associates to maintain strict
confidentiality and prevent disclosure thereof, of the information/data
exchanged/generated. CSIR-NEERI shall hold in confidence all the details of
technical evaluation conducted under this study or information learned by
experience with and MPL/TPL.

Kindly sign and retum the duplicate copy of this LoI as a token of acceptance of
this engagement.

Thanking You

FOT MANALI PETROCHEMICALS LIMITED

eqx->
G. R. SRIDHAR
GM (OPERATTONS)
(E-mail: sridharsr@manalipetro.com)

ACKNOWLEDGEMENT & ACCEPTANCE

We accept the Letter of Intent and agree to carry out the
conditions.

Prace: Ud*,
Date: to l, J*ez z

project with its terms and

Signature & Seal q
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