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1. Inception: Cleaner Production (CP) Concept 

The concept of Cleaner Production (CP) was developed in the year 1992, during the preparation 

of the Rio Summit as a programme of United Nations Environment Programme (UNEP) and 

United Nations Industrial Development Organization (UNIDO) with aim to reduce 

environmental impact of the industries. 

Cleaner production is a pro-active and integrated solution to pollution problems by eliminating 

or reducing pollutants at the source during the course of production processes. 

Cleaner production, with great vitality and buoyancy, begins a new era of "Pollution Prevention" 

in the history of environmental protection and will become the best approach for pollution 

control in this new century. 

Cleaner Production concepts have consequences for the whole life cycle of a product and can 

foster improvements in product design, selection of raw materials, efficiency in production 

and/or energy usage, safety during manufacture and consumer use, reparability, and 

recyclables. 

More specifically, Cleaner Production aims to reduce  the consumption of natural resources per 

unit of production, the amount of pollutants generated, and their environmental impact, while 

making alternative products and processes financially and politically more attractive. Cleaner 

Production is a forward-looking, 'anticipate and prevent' philosophy. 

Cleaner Production is about changing attitudes, and evaluating technology options. Cleaner 

Production is a concept that goes beyond simple pollution control; it involves active research 

and development in new structures, systems, processes, materials and products that are more 

resource and energy efficient. 
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Understanding cleaner production 

Cleaner production is about considering the entire life cycle of products, including: 

 product design   

 selection of raw materials  

 production and assembly of the final product  

 consumer use  

 managing all used products at the end of their life  

Conventional production  

 Processes not designed for waste prevention  

 No use of by-products  

 Expensive end-of-pipe pollution control technology  

 Expensive waste treatment, transport and disposal  

Cleaner production  

 Processes designed for minimum waste  

 Maximum use of by-products  

 Savings through reduced pollution control technology, and reduced waste treatment, 

transport and disposal  

 Zero waste  

 Minimal impact on the environment  

Definition of Cleaner Production byUnited Nations Environment Programme (UNEP) 

“ Cleaner Production is the continuous application of an integrated, preventive environmental 

strategy towards processes, products and services in order to increase overall efficiency and 

reduce damage and risks for humans and the environment.”– UNEP 
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“Cleaner Production is a concept that goes beyond simple pollution control, it involves active 

research and development in new structures, systems, processes, materials and products that 

are more resource and energy efficient”. 

    Cleaner production specifically focuses on: 

 Production processes: conserving raw materials and energy, eliminating toxic raw 

materials, and reducing the quantity and toxicity of all emissions and wastes before they 

leave a process. 

 Products: reducing the environmental impact along the lifecycle of product, from raw 

materials extraction to its ultimate disposal. 

 Services: incorporating environmental concerns into designing and delivering services. 

We all know a clean, healthy environment is important for our future. Cleaner production can 

help in protection of our natural environment. By reducing our demand on non-renewable 

resources, and recycling and re-using products and resources, we can reduce impact on the 

natural environment.  

Present production systems are linear. Cleaner production systems are cyclical. They try to 

imitate nature’s processes. Wastes are used as secondary materials so that fewer new materials 

and less energy and water are required.  

 



Manual on ETP/STP/CETP Operation and Maintenance  

` 

Gujarat Cleaner Production Centre- ENVIS RP Page 4 
 

CLEANER PRODUCTION: TOOLS 

Cleaner Production tools are grouped into three major categories 

 1. Waste Reduction at Source  

 2. Recycling; and 

 3. Product Modification 

 

 

 

 

 

 

 

 

 

 
 
 

A. Waste reduction at source  

Going to the source of pollution is the fundamental idea of cleaner 
production.  

i) Good housekeeping is the simplest type of the cleaner 
production options. Good housekeeping requires no 
investments and can be implemented as soon as the 
options are identified. 
 
Good housekeeping is e.g. to repair all leaks and avoid losses by closing water taps 
and turning off equipment when not needed, closing of taps when not in use, 
automized system for material handling using material conveyor to reduce material 
handling losses including providing of insulation systems to reduce heat losses. 
 
Even though good housekeeping is simple, it requires focus from the management 
and training of staff. 
 
 
 

Onsite recovery and reuse 

Creation of by-products 

Better process control 

Material substitution 

Equipment modification 

Technology Change 

Waste reduction at source 

Good housekeeping 

Process Change 

Recycling 

Product Modification 
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ii) Process Change 

 

 Better process control is to ensure that the process 
conditions are optimal with respect to resource consumption, 
production and waste generation. 
 
 
Process parameters such as temperature, time, pressure, pH, processing speed, etc. 
have to be monitored and maintained as close to the optimum as possible. 
 
As with good housekeeping, better process control requires improved monitoring 
and management focus. 
 

 Material Substitution is to purchase higher quality materials 
that give a higher efficiency. Often there is a direct relation 
between the quality of the raw materials and the amount and 
quality of the products.  
 
Material substitution is furthermore to replace existing 
materials with some that rare environmentally better, less 
toxic and renewable. 
 

 Equipment modification is to improve the existing equipment 
efficiency so less material is wasted. Equipment modification 
can be to adjust the speed of an engine, to optimize the size of 
a storage tank, to insulate hot and cold surfaces, or to improve 
the design of a crucial part of the equipment. 
 
One example from electroplating is to construct inclined drip hangers to recover 
drag out from the plated parts. 
 

 Technology change constitutes the replacement of technology, processing sequence 
and/or synthesis pathway in order to minimize waste and emission generation 
during the production process. 
 
Technology change requires higher investments than other cleaner production 
options and should therefore be considered carefully. However, the potential 
savings and quality improvements often pays back the investment in a very short 
time. 
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B. Recycling  

Waste streams that are unavoidable might be recycled within the company or might be sold as 
by-products. 

i) On-site recovery and reuse is to collect “waste” and “reuse “it 
within the company or in its different parts of the production. 
One simple example is to reuse rinse water from one process to 
another cleaning process. 
 

ii) Creation of by-products is to collect (and treat) “waste streams” 
so they can be sold to consumers or to other companies. Excess 
yeast from a brewery can for instance be used for pig fodder, 
fish farming or as a food additive. 
 

 
C. Product Modification  

 
Improving the products so they pollute less is also a fundamental 
idea of cleaner production. 
 
Product changes involve altering the product in order to reduce 
waste during manufacturing, disposal, etc. during the life cycle. These are among the 
more difficult waste minimization techniques to effect. 
Examples include changing the composition of the product or producing a substitute 
by alternative product to perform the same function. 

 

 

 

 

 

 
 
 
 



Manual on ETP/STP/CETP Operation and Maintenance  

` 

Gujarat Cleaner Production Centre- ENVIS RP Page 7 
 

CLEANER PRODUCTION: METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I. Getting Started 

1. Make  CP Team 

2. List Process Steps 

3. Identify Wasteful Process 

II. Analyze Process Steps 

1. Process Flow Steps 

2. Material and Energy Balance 

3. Assign Cost to Waste Stream 

4. Identify Cause of Waste 

III. Generating CP Opportunities 

      1. Develop CP Opportunities 

      2.Select Workable Opportunities 

IV. Selecting CP solutions  

1. Technical Feasibility 

2. Economic Feasibility  

3. Environmental Aspects 

4. Select Solution 

V. Implementation Cleaner Production Solutions 

 1. Prepare for Implementation 

 2.  Implement Cleaner Production Solutions 

 3.  Monitor and Evaluate Results 

VI.   Maintaining CP 

 1. Sustain CP solutions  

 2. Identify wasteful step 
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Step 1: Getting started  

Planning and organization of the cleaner production audit, including the establishment of a 

project team, baseline data collection and selection of the audit focus. 

Step 2: Analyzing process steps 

Evaluations of the unit operations relevant to the selected audit focus in order to quantify 

waste generation, its costs and its causes. 

Step 3: Generating cleaner production options 

Development and preliminary selection of workable cleaner production opportunities. 

Step 4: Selecting cleaner production solutions 

Assessing the technical feasibility, financial viability and environmental desirability of 

preliminary selected CP options in order to select feasible CP options. 

Step 5: Implementing cleaner production solutions 

Actual implementation of the techno-economically viable CP solutions and monitoring of the 

results achieved by their implementation. 

Step 6: Sustaining cleaner production 

Tools and techniques for sustaining the implemented CP Solutions and elaborating the scope in 

other areas.  

 

Six Step CP Methodology with Details of 18 Tasks 

Step 1 Getting Started 

In order to prepare for the Cleaner Production assessment, the following tasks need to be 

executed. 

Task 1 Make Cleaner Production Team 

The CP Team shall be made up of representatives from the various major sections in the 

company that will have an interest in Cleaner Production. Size and composition of the CP team 

shall be according to the company's organizational structure. The team should be capable of 



Manual on ETP/STP/CETP Operation and Maintenance  

` 

Gujarat Cleaner Production Centre- ENVIS RP Page 9 
 

identifying potential CP areas, developing CP solutions and implementing them. To this end, 

input from both in house and external experts might be needed.  

 

Task 2 List process steps (Unit Operations) 

All process steps in the unit should be specified, including utilities, storage and waste 

management facilities, in order to get a proper understanding of all manufacturing processes.  

The team should highlight major and obvious waste generating areas and, if possible, identify 

the reasons for waste generation. In addition, housekeeping and process control practices 

should be assessed carefully. Special attention should be paid to periodic activities e.g. washing 

and regeneration (of catalysts, absorbents etc.) as these are often highly wasteful but still 

overlooked. 

 

Task 3 Identify and select wasteful process steps (Audit focus)  

Without going into details, the team should broadly assess all process steps in terms of 

quantum of waste, severity of impact on the environment, expected Cleaner Production 

opportunities, estimated benefits (cost savings) etc. Such assessments are effective tools in 

focusing on one or a few process steps (audit focuses) for detailed CP analysis. 

 

Step 2 Analyzing Process Steps 

This step in CP methodology covers the detailed data collection and evaluation for the selected 

processes. This information will enable the generation and evaluation of Cleaner Production 

opportunities in the subsequent phases. In this step the following tasks need to be addressed.  
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Task 4 Prepare process flow chart 

A schematic representation of the selected process steps (audit focus) is essential with the 

purpose of identifying all process steps and the sources of wastes and emissions. The flow chart 

should list and - to some extent - characterize the input and output streams for each process 

step. Given the historic development of the production processes, it is not always easy to 

establish a correct process flow diagram but it is crucial for the smooth development of the 

Cleaner Production audit. 

 

Task 5 Make material and energy balance 

Material and Energy balances are necessary to quantify the process losses (wastes) during 

processing. Later balances can be used to monitor results / achievements of the 

implementation of Cleaner Production options. Normally a preliminary balance (approximate) 

should be derived, given the lack of records and the lack of data on composition of input and 

output material streams and complex recycle streams. It may be worthwhile to draw 

component balances for important resources, e.g. water and fibre balance in paper industry, 

print paste balance in the textile finishing industry, oil balance in vanaspati industries etc. 

 

Task 6 Assign costs to waste streams 

In order to get the top management's commitment and to estimate the approximate savings 

potential the cost of the waste stream should be evaluated. A preliminary estimate can be 

made with a calculation of the cost of raw material and intermediate product lost with the 

waste stream (like fibre loss in the pulp and paper industry). A more detailed analysis might 

reveal additional costs, including the cost of raw materials in waste, the manufacturing cost of 

material in waste, cost of product in waste, cost of treatment of waste, cost of waste disposal, 

waste tax etc. 
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Task 7 Review of process to identify waste causes  

A review of the processes should locate and highlight the causes of waste generation (cause 

analysis). A wide variety of possible causes should be considered, including for instance poor 

housekeeping, operational and maintenance negligence, poor raw material quality, poor layout, 

bad technology, inadequately trained personnel, employee de-motivation etc. 

 

Step 3 Generating Cleaner Production Opportunities 

Having identified and assigned causes of waste generation, the audit team can move on to 

determining Cleaner Production opportunities which eliminate these causes The following tasks 

need to be undertaken to this end.  

 

Task 8 Developing Cleaner Production opportunities 

The team having analysed the data and possible causes for waste generation is now equipped 

for eliminating waste causes, which in turn minimize waste generation. Finding such options, 

depends on knowledge and creativity of the team members, much of which comes from their 

educational background and work experience. Techniques like brain-storming, group 

discussions etc. might be applied to boost option generation. Ideas from outside viz. Personnel 

from similar operations, equipment supplier and consulting engineers should be encouraged.  

 

Task 9 Select workable opportunities 

The Cleaner Production opportunities are now screened in order to weed out those, which are 

impractical and to select those, which are directly implementable (not requiring feasibility 

analysis). This screening process should be simple, fast and straight forward and may often be 

only qualitative. The remaining opportunities are then subjected to more detailed feasibility 

studies. 
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Step 4 Selecting Cleaner Production Solutions 

The feasibility of the workable Cleaner Production opportunities is to be evaluated in order to 

select the most practical set of Cleaner Production solutions. The CP opportunities should be 

subjected to the following assessments.  

 

Task 10 Assess technical feasibility 

Before selecting solution proposed the Cleaner Production opportunity should be subjected to 

technical evaluation to ascertain whether it will work for the specific application or not. To this 

end, impact of the proposed Cleaner Production opportunity on process, product quality, 

production rate etc. has to be evaluated. In addition, an inventory has to be made of the 

necessary technical changes for the implementation of the CP opportunity.  

 

Task 11 Assess financial viability 

 In SMEs financial viability is the key parameter in the evaluation of Cleaner Production 

opportunities. For the evaluation of low investment options priority should be given to the 

simple analysis methods like pay back calculations. However in case of high investment options 

a rigorous evaluation method (example Internal Rate of Return) is necessary to assess economic 

viability. 

 

Task 12 Evaluate environmental aspects 

In most cases the environmental benefits of Cleaner Production programme are obvious. 

However, for options having complexity in involving changes of raw materials or process 

chemistry, care should be taken to assess whether or not a net reduction of toxicity and 

quantity of waste and emissions occurs. 
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Task 13 Select solutions for implementation 

The results of the technical, financial and environmental evaluation have to be combined in 

order to select the most practical and viable set of CP solutions. Proper documentation of the 

selected solutions will be highly useful in obtaining approval and funds for the actual 

implementation of the solutions. 

 

Step 5 Implementing Cleaner Production Solutions 

The Cleaner Production solutions that emerge from above analysis now have to be 

implemented. A significant number of solutions might be implemented as soon as they are 

identified (i.e. repairing of leaks and enforcement of working instructions), while others would 

require a systematic plan of implementation. To this end, the following tasks should be 

undertaken. 

 

Task 14 Prepare for implementation 

This includes arranging required finances, establishing task forces, preparing detailed technical 

drawings, planning for undertaking implementation etc. Good liaison, awareness and 

information dissemination should assist in obtaining the involvement of key departments and 

persons.  

 

Task 15 lmplementing Cleaner Production solutions 

Implementing Cleaner Production solutions is similar to any other routine Industrial 

modification / expansion. In order to achieve the optimum results, the in-house training of 

manpower should not be missed out and should be considered as an important activity.  
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Task 16 Monitor and evaluate results  

Environmental and economic performance evaluation of all the implemented CP options is 

needed to assess causes for deviation (if any) of the results obtained from the results expected 

as well as to inform management and to sustain its commitment for Cleaner Production. 

 

Step 6 Sustaining Cleaner Production 

It might seem in the first place that Cleaner Production programme is completed upon the 

implementation of the feasible CP solutions. However, the team still faces the major challenge 

of sustaining CP programme in order to further reduce wastes and improve profits in the 

future. This basically consists of the two tasks. 

Task 17 Sustain Cleaner Production solutions 

Generally for areas like housekeeping and process optimization, employees tend to return to 

the wasteful, old practices if not continuously motivated to sustain the improved practices. 

Developing own benchmarks and regular comparison of current scenario is therefore crucial in 

order to monitor on-going achievements and sustaining CP solutions. Rewards and recognition 

schemes could ensure the ongoing involvement of the employees. 

 

Task 18 Identify and select wasteful process steps 

Having improved the environmental performance of selected Wasteful processes new selection 

should be made as the focus for next Cleaner Production audit. The newly selected audit focus 

shall be subjected to all the steps starting from Step 2 

An environmental management system provides a decision-making structure and action plan to 

support continuous environmental improvements, such as the implementation of Cleaner 

Production.  
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If a company has already established an environmental management system, the Cleaner 

Production assessment can be an effective tool for focusing attention on specific environmental 

problems. If, on the other hand, the company establishes a Cleaner Production assessment 

first, this can provide the foundations of an environmental management system. 

Regardless of which approach is undertaken, Cleaner Production assessment and 

environmental management systems are compatible. While Cleaner Production projects have a 

technical orientation, an environmental management system focuses on setting a management 

framework, but it needs a technical focus as well. 

Application of CP concepts in STP/ETP/CETP through:- 

1. Good Housekeeping in the treatment plant 

2. Optimization of inlet flow 

3. Optimization of chemical doses 

4. Using of effective neutralizing agents and coagulant  

5. Improving treatment technologies 

6. Better process control in treatment plant 

7. Improving efficiency of electrical and mechanical equipments 

8. Improving technology of removal of moisture content from sludge 

9. Exploring possibilities of recycle and reuse of treated wastewater within 

plant and for development of green belt 

10. Using solar roof in the premises of the plant including laboratory, storage 

areas etc. 

Application of CP concepts in Laboratory of STP/ETP/CETP through:- 

1. Good management practices 

2. Good housekeeping in the laboratory 

3. Optimization of Chemical doses 

4. Using renewable energy in electric equipment or using LED lights 

5. Using Personal Protective Equipments as and when necessary 
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6. Reduce the scale of experiments and protocols to the minimum size necessary to 

achieve research objectives. 

7. Where possible and safe to do so, use washable or reusable lab ware in place of 

disposable items. Whilst some products need to be single-use items for the integrity 

of the project and for safety, it may be possible to reuse other items after 

appropriate decontamination and cleaning. 

8. Avoid unnecessary or wasteful use of lab supplies. 

9. Set up a convenient recycling facility in a predetermined location outside your lab. 

Place the Laboratory Recycling Poster next to the recycling bins to guide lab 

personnel. Recyclable laboratory wastes include clean and uncontaminated 1 

materials such as:   

 plastic bottles that cannot be reused by UQ Science Store, rinsed and labels defaced; 

 corrugated cardboard boxes; 

 light card packaging; 

 paper e.g. white office paper and coloured paper; 

 metals e.g. aluminium cans and containers and other metal containers; rinsed and 

 labels defaced;  green, brown and clear glass bottles that cannot be reused by 

Chemical Store, not 

 contaminated with pharmaceutical products, rinsed and labels defaced;  plastic 

containers e.g. graduated containers and trays; and 

 Polystyrene packaging. 

Application of CP concepts in Office Building of STP/ETP/CETP through:- 

1. Energy conservation measures like installation of LEDs for the lighting the areas 

inside the building 

2. Applying the concept of Green Building:  

 “Green” or “Sustainable” buildings are characterized by: 

 efficient management of energy and water resources  

 management of material resources and waste  
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 restoration and protection of environmental quality  

 enhancement and protection of health and indoor environmental quality  

 reinforcement of natural systems  

 analysis of the life cycle costs and benefits of materials and methods  

 integration of the design decision-making process  

 

2. Why treatment of wastewater is required?  

As India hurtles towards a more developed economy, one of the casualties has been the 

deteriorating state of our environment. Rapid industrialization has, unfortunately, hiked up the 

number of pollutants in our surroundings. One of these pollutants is wastewater. Management 

of wastewater through wastewater treatment plants in India has become an imperative of our 

cities today. 

Wastewater is contaminated water. The two main sources of water contamination are 

sewerage and industrial waste. With both the population of India and its industrial landscape 

increasing at a phenomenal speed, wastewater volume is also at an alarming rise. Adding to this 

is the shrinking of freshwater sources like rivers, wells, and groundwater and we have an 

alarming situation. Some fear that very soon water may become a premium commodity. 

Rising levels of wastewater has another consequence. Not only it is unfit for consumption, it 

can mix with other water sources and contaminate it as well. For instance, contaminated water 

trickling into rivers and polluting it. When this water runs downstream and joins other water 

sources like other rivers, the contamination further spreads. Wastewater also seeps into the 

ground, contaminating underground water sources. The result is that almost every water 

source is today heavily polluted — from rivers and wells to coastal areas. 

This would be disastrous. Water is too important for us to treat this situation with anything less 

than uttermost seriousness. Drinking water is essential for all humans. Water is vital for 

livestock, the food industry, and farming. To a small extent, nature can deal with naturally 

http://www.oceanidesglobal.com/waste-water-effluent-treatment-plant.html
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produced contaminants like human and animal waste. However, the massive amount of 

wastewater today cannot be managed by nature alone. Hence, wastewater treatment is must. 

3. Why is it Necessary to Treat Industrial Wastewater? 

Industries use water that obtained from the water treatment system for a variety of purposes, 

such as 

 - For manufacturing goods. 

 - For heating. 

 - For cooling. 

              - For washing 

 - As carrier of raw material. 

 - As carrier of waste matter. 

 - As a solvent. 

 

The resulting water is then classified as a wastewater. 

The indiscriminate discharge of these wastewater streams into the environment can 

 - Render soils "sick ". 

 - Pollute the receiving bodies of water. 

 - Cause air pollution by generating obnoxious gases. 

 

Discharge untreated wastewater into the domestic sewer system makes the task of treating 

domestic sewage, a very difficult and costly exercise. 

To prevent any health hazards caused by discharging wastewater into the environment and 

protect domestic sewage, the industrial wastewater must be treated before discharge. 
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4. What does a wastewater plant do?  

Main aim is to manage water discharged from homes, businesses, and industries to reduce the 

threat of water pollution. 

It includes 

 Preliminary treatment 

 Primary treatment 

 Secondary treatment 

 Tertiary treatment 

 Sludge (bio solids) management and disposal 

Preliminary treatment-removes materials that can cause operational problems, equalization 

basins are optional 

Primary treatment-removes ~60% of solids and ~35% of BOD 

Secondary treatment removes around ~85% of BOD and solids  

Tertiary/Advanced treatment varies removal of: 95+ % of BOD and solids, Nitrogen and 

Phosphorous  

Final Treatment involves disinfection. 

The last stage is Solids Processing (sludge management). 

Thus, wastewater plant helps in maintaining water balance in the environment. 

Reference: http://web.iitd.ac.in/~arunku/files/CVL100_Y16/LecSep1220.pdf 

 

 

 

http://web.iitd.ac.in/~arunku/files/CVL100_Y16/LecSep1220.pdf
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5. Laws and Regulations  

 International concern for environmental protection 

– International concern for Sustainable Development 

– UN conference on Human Environment and Development-Stockholm-1972 

– Result-Stockholm Declaration on the Human Environment 

– Report of the world commission on Environment and Development-1987-

Brundtland Commission 

–  Sustainable Development Concept 

The Water (Prevention and Control of Pollution) Act, 1974 

 

– As per provisions of the Water Act, any industry, person or an organization 

responsible for the discharge of industrial or domestic wastewater is required to 

apply in Form-D to obtain the consent of the Board. 

– After scrutinizing the case with its merits and demerits and conducting the 

physical monitoring with respect to its pollution potential and pollution control 

measures, the decision it taken on the consent application. 

– It is an offense to discharge the wastewater without the consent of the Board. 

Such breach of law is punishable with fine and/or imprisonment. 

 
Provisions (Important Section):  
 

Section 25: Grant of Consent to Establish/ Operate/ Renewal 
 

No person shall, without the previous consent of the State Board establish or take any steps to 

establish any industry, operation or process, or any treatment and disposal system or any 

extension or addition thereto, which is likely to discharge sewage or trade effluent into a stream 

or well or sewer or on land (such discharge being hereafter in this section referred to as 

discharge of sewage); or 

(b) Bring into use any new or altered outlet for the discharge of sewage; or 
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(c) Begin to make any new discharge of sewage: 

Provided that a person in the process of taking any steps to establish any industry, operation or 

process immediately before the commencement of the Water (Prevention and Control of 

Pollution) Amendment Act, 1988, for which no consent was necessary prior to such 

commencement, may continue to do so for a period of three months from such 

commencement or, if he has made an application for such consent, within the said period of 

three months, till the disposal of such application. 

Section 33(A): Power to give directions for closure.  

Central Government may give in this behalf, a Board may, in the exercise of its powers and 

performance of its functions under this Act, issue any directions in writing to any person, officer 

or authority, and such person, officer or authority shall be bound to comply with such 

directions. 

Explanation: For the avoidance of doubts, it is hereby declared that the power to issue 

directions under this section includes the power to direct- 

(a) The closure, prohibition or regulation of any industry, operation or process; or 

(b) The storage or regulation of supply of electricity, water or any other service. 

 

Section 44: Power to prosecute. 

Whoever contravenes the provisions of section 25 or section 26 shall be punishable with 

imprisonment for a term which shall not be less than 29[one year and six months] but which 

may extend to six years and with fine. 

 

 

 

 



Manual on ETP/STP/CETP Operation and Maintenance  

` 

Gujarat Cleaner Production Centre- ENVIS RP Page 22 
 

Air (Prevention and Control of Pollution) Act, 1981. 

As per provisions of the Air Act, any industry, person or an organization responsible for emission 

of smoke or gas from stack/ chimney due to burning of fuel or any other process for the 

discharge of Industrial or domestic waste water is required to apply in the prescribed form i.e. 

Form I  to obtain the consent of the Board. 

On receipt of the complete application, the site visit is arranged to carry out monitoring and 

sampling. If the reports are satisfactory, then the file is processed for conditional consent for a 

period of one year. 

It is an offense to commence such industry without the consent of this Board. Breach of 

provisions of this Act is punishable with fine and/ sentence. 

 

The Water (Prevention and Control of Pollution) Cess Act, 1977: 

As per provisions of this Act, it is mandatory to pay Water Cess to the GPCB by every person or 

organization or industries consuming water resources in the State. It is necessary to give details 

of the water consumption in Water Cess Statement Form I. 

 

List of Acts and Rule for Environmental Protection in India 

Sr. No Acts 

1 Water (Prevention and Control of Pollution) Act, 197 

2 Water ( Prevention and Control of Pollution ) Cess Act, 1977 

3 Air (Prevention and Control of Pollution) Act, 1981 

4 Environment (Protection) Act, 1986 

 Rules 

1 Environment (Protection) Rules, 1986 

2 Hazardous Waste (Management, Handling and Transboundary Movement) Rules, 

2016  

3 Solid Waste Management Rule, 2016 

Form-I(SR9)%20Air%20Act.pdf
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4 Bio-medicate Waste (M & H) Rules,2016 

5 Plastic Waste Management Rules,2016 

6 Construction and Demolition Waste Management Rules, 2016 

7 E-Waste (Management) Rules, 2016 

8 Noise Pollution (Regulation & Control) Rules, 2000 

 

Reference: 1.   http://cpcb.nic.in  2. http://envfor.nic.in/division/water-pollution 

6. Health and Safety Issues  

Effluent treatment plant operators work both indoors and outdoors and are exposed to noise 

from machinery and to unpleasant odours. Operators’ work is physically demanding and work is 

often is performed in unclean locations. Moreover, plants operate 24 hours a day, 7 days a 

week; therefore, operators work one of three 8-hour shifts, including weekends and holidays, 

on a rotational basis. Operators may be required to work overtime. Also, ETP operators are 

exposed to a variety of hazardous chemical agents, contained in the effluents and to the 

reagents used in the waste water processing, or generated during the waste waters treatment. 

These chemical agents may cause acute poisoning, chemical accidents (e.g., skin burns, injury to 

the eyes, etc.) damage to the respiratory system, allergies, dermatitis, chronic diseases, etc. 

Occupational safety and health (OSH) considerations are becoming integral part of modern day 

operations. In view of this it is necessary to identify hazards and devise preventive and remedial 

measures to mitigate OSH risks in ETP operation. The hazards in ETP O & M are listed below: 

 1. Slips and falls on floors made slippery by water, aqueous solutions or solvents.  

2. Blows and contusions caused by falling heavy articles, including containers of chemical 

reagents, e.g., from overhead conveyers, or by contact with moving machinery or vehicles.  

3. Falls into ponds, pits, clarifiers or tanks causing injuries or drowning. 

 4. Hazards related to entry into confined spaces - suffocation due to oxygen deficiency, 

poisoning (e.g. by hydrogen sulphide), etc.  

http://cpcb.nic.in/
http://envfor.nic.in/division/water-pollution
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5. Burns, by steam or hot vapours, by splashes of hot plating baths, solvents and other liquids, 

by contact with hot surfaces (e.g., annealing ovens), etc.  

6. Electric shock caused by contact with faulty electrical equipment, cables, etc.  

7. Cuts and pricks by sharp tools sharp edges of articles to be plated sharp deposits on jigs, etc. 

8. Injuries (especially of eyes) caused by flying particles, in particular from rotating brush 

cleaning or wheel grinding.  

9. Fire and explosions due to the formation and release of flammable gases during processing 

(e.g., methane, hydrogen).  

10. Vigorous chemical reactions caused by uncontrolled mixing of chemicals (e.g., if water is 

mixed with concentrated sulphuric acid) during the preparation of reagents for wastewater 

treatment. 

11. Acute poisoning caused by various chemicals present in the wastes, used as reagents (e.g., 

gaseous chlorine), or released during the treatment; a particular hazard is caused by the 

possible release of a number of poisonous gases, e.g., hydrogen-cyanide (from metal plating or 

heat treatment wastes upon acidification), hydrogen-sulphide, etc.  

12. Acute intoxication caused by erroneous drinking of untreated wastewater.  

13. Poisoning by phosgene, which may be formed if a worker smokes in the presence of 

chlorinated-solvent vapours, or if welding or other flames or arcs are used. 

 14. Chemical burns by corrosive liquids Damage to eyes by splashes of irritating or corrosive 

liquids.  

15. Diseases caused by infectious agents (bacteria, viruses, protozoa, helminthes and fungi – 

see appendix) present in the raw domestic wastewater (mainly from human origin) and in 

agricultural wastes. 
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Do’s and Don’ts in ETP Operation for Safety 

1. Use safety shoes or boots with non-slip soles.  

2. Wear personal protective equipment and chemical resistant clothing to avoid exposure of 

skin or eyes to corrosive and/or polluted solids, liquids, gases or vapours. 

 3. Do not mix chemicals without the supervision of a qualified chemist or safety professional. 

 4. Obey all safety-instructions regarding the storage, transport, handling or pouring of 

chemicals. 

5. Check electrical equipment for safety before use; verify that all electric cables are properly 

insulated; take faulty or suspect electrical equipment to a qualified electricity technician for 

testing and repair.  

6. Wear safety goggles in all cases where the eyes may be exposed to dust, flying particles, or 

splashes of harmful liquids.  

7. Wear respirator, or gas mask, when exposed to harmful aerosols, dusts, vapours or gases.  

8. Take extreme care when handling highly corrosive agents such as liquid or gaseous chlorine, 

concentrated acids or alkalis, or when toxic gases may be emitted from the reagents, etc. 

 9. Obey all safety instructions concerning entry into confined spaces, e.g., check atmosphere 

for oxygen or for poisonous gases, use respiratory protection equipment if needed, have a co-

worker stand guard in case of need for help, etc.  

10. Do not smoke, eat or drink in areas where chemical or biological contamination may be 

expected.  

11. Use non-latex gloves if sensitivity to latex has been diagnosed.  

12. All workers should undergo periodic examinations by occupational physician to reveal early 

symptoms of possible chronic effects or allergies. 
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 13. Learn and use safe lifting and moving techniques for heavy or awkward loads such as 

containers of chemicals; use mechanical aids to assist in lifting. 

Ref: http://mpcb.gov.in/images/pdf/part.pdf 

7. Types of Industries- Sugar, Dairy, Textile, Paper, Bulk Drugs, 

Tannery, Electroplating etc – Wastewater generated and its 

characteristics  

Industrial waste water is one of the most important pollution sources in pollution of water 

environment. During the last century, a huge amount of industrial waste water is dumped into 

rivers, lakes and coastal areas. This resulted in serious pollution problems and negative effects 

on ecosystem and human’s life. 

There are many types of industrial wastewater based on different industries and contaminants. 

Each sector produces its own particular combination of pollutants. The treatment of industrial 

wastewater must be designed specifically for the particular type of effluent produced.   

Reference: http://cpcb.nic.in/effluent-emission/ 

http://mpcb.gov.in/images/pdf/part.pdf
http://cpcb.nic.in/effluent-emission/


Manual on ETP/STP/CETP Operation and Maintenance  

` 

Gujarat Cleaner Production Centre- ENVIS RP Page 27 
 

 



Manual on ETP/STP/CETP Operation and Maintenance  

` 

Gujarat Cleaner Production Centre- ENVIS RP Page 28 
 

 

Example of Sugar Industry 
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8. Theory on Physical, Chemical and Organic Parameters of 

wastewater   

The wastewater quality characteristics may be classified according to the following: 

• Physical 

−  Turbidity, Color, Oder, Total solids, Temperature 

• Chemical 

− COD, TOC, Nitrogen, Phosphorus, Chlorides, Sulfates, Alkalinity, pH, Heavy metals, 

trace elements, and Priority pollutants. 

• Biological 

− BOD, Oxygen required for nitrification, and Microbial population. 

 

Physical Characteristics 

 

 Turbidity 

   Caused by the presence of organic suspended solids 

 Color 

 Has a light tan color if fresh (2 to 6 hours old) 

 Grey if older than 6 hours due to biochemical oxidation in collection 

 Dark grey or black if undergone extreme biochemical oxidation  under anaerobic 

conditions (production of sulfides, particularly ferrous sulfide) 

 Hydrogen sulfide is produced under anaerobic condition, which reacts with 

ferrous ions and produce ferrous sulfide (black color) 

 Odor 

 Soapy or oily odor if fresh (not offensive) 



Manual on ETP/STP/CETP Operation and Maintenance  

` 

Gujarat Cleaner Production Centre- ENVIS RP Page 30 
 

 Stale, very offensive, if undergone extreme anaerobic biochemical oxidation, due 

to production of compounds such as hydrogen sulfide 

 

 Total solids 

 Suspended 

 dissolved 

 Volatile (evaporate at 550° C) 

 Fixed (remain after ignition) 

 Settle able 

 Temperature 

 Higher than that of water supply 

 Important parameter, particularly for biological processes 

 

Chemical Characteristics 

 Chemical Oxygen Demand (COD) 

 A measure of organic materials in a wastewater in terms of the oxygen required 

to oxidize the organic materials chemically. 

 Total Organic Carbon (TOC) 

 TOC is a measure of organic materials (based on measurement of carbon in the 

organic materials by combustion and measurement of CO2 evolves) 

 Nitrogen 

 Organic Nitrogen: The amount of nitrogen present in organic compounds, such 

as protein and urea. 

 Ammonia nitrogen NH3/NH4 

 Nitrite nitrogen NO2 

 Nitrate nitrogen (NO3) 
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 Phosphorous 

   • Organic Phosphorous (in protein) 

   • Inorganic phosphorous (phosphates, PO4) 

 Chlorides (Cl-) 

 Sulfates SO4 

 

 Grease 

   • (interferes with oxygen transfer in activated sludge processes) 

 Heavy metals such as 

   • Mercury (Hg) 

   • Arsenic (As) 

   • Lead (Pb) 

   • Zinc (Zn) 

   • Cadmium (Cd) 

   • Copper (Cu) 

   • Nickel (Ni) 

   • Chromium (Cr) 

   • Silver (Ag) 

 

Reference:http://faculty.kfupm.edu.sa/CE/abukhari/Courses/CE370/Lectures/Wastewater%20

Characteristics_Quality.pdf 

 

 

 

 

http://faculty.kfupm.edu.sa/CE/abukhari/Courses/CE370/Lectures/Wastewater%20Characteristics_Quality.pdf
http://faculty.kfupm.edu.sa/CE/abukhari/Courses/CE370/Lectures/Wastewater%20Characteristics_Quality.pdf
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9. Collecting of samples, its types and preservation   

Objective: 

 • Objective of sampling is to collect a portion of material small enough in volume to be 

transported comfortably and yet large enough for analytical purposes while still representing 

the material being sampled. 

 • It is to demonstrate whether continuing compliance with specific regulatory requirements 

has been achieved. 

Selection of sample containers 

Selection of sample container is utmost importance in sampling. Containers are generally made 

of glass or plastic. Some sample may get absorbed into the walls of plastic containers and/or 

some contaminants may leach into samples. 

 • Trace level of some metals and pesticides may get adsorbed and/or absorbed onto the walls 

of the glass container. In the same way, silica, sodium, and boron may be leached from soft 

glass.  

• Always use hard glass containers for all organics analyses such as pesticides, volatile organics, 

PCBs, and oil & grease.  

• Some of the analytes like pesticides, PAH (Polycyclic aromatic hydrocarbon) etc. are light 

sensitive. Hence collect them in amber-coloured glass containers to minimize photo 

degradation 

Selection of type of sampling 

 Composite  

 Integrated and  

 Grab 
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Grab sampling 

 Grab samples are also called as spot or catch samples. Grab samples are single samples 

collected at a specific spot at a site in specified time. Grab samples are to be collected 

only when the source is known to be constant in composition for an extended period of 

time. Examples are, ground water samples, well mixed surface waters, large lakes, 

rivers, estuaries, shorelines, wastewater streams that are expected to be constant in 

composition over an extended period of time, like spent wash line in a distillery.  

 

 When the source composition varies from location to location, like upstream and 

downstream of a river, then grab samples can be collected from appropriate locations. 

This helps in finding out the extent of variation and duration of variation. 

Composite sampling 

 Composite sampling is carried out when the liquid matrix is expected to be 

heterogeneous and varies from time to time or depth or at many sampling locations. 

This type of sampling provides a representative sampling for this type of matrix and is 

carried out by combining portions of multiple grab samples collected at regular 

intervals. If the flow is expected to be constant, then volume based sampling can be 

carried out. If the flow varies, like sewerage line, then sampling can be done by flow 

based composite, i.e., collecting sample that is proportional to the discharge. Time 

composite sampling represents a 24- hour period, with interval being 1-3 hours 

 

 Use composite samples only for parameters that will remain unchanged under the 

sampling conditions, preservation and storage. For parameters like pH, temperature, 

residual chlorine, carbon dioxide, alkalinity, sulfide, dissolved oxygen, Oil & Grease etc. 

avoid composite sampling and analyses individual samples as soon as possible, 

preferably in the field itself, except for sulfide and Oil &Grease 
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Integrated sampling 

 Integrated sampling is carried out by collecting mixture of grab samples collected from 

different points simultaneously. The points may be horizontal or vertical variation. 

Examples include river, stream or reservoir or lake that varies in composition across the 

width and depth. Also in industries that have different streams and combined treatment 

is proposed, than integrated sampling of different streams can be made to understand 

the significant effect on treatment. 

 

Reference- 

http://cpcb.nic.in/displaypdf.php?id=em9iZW5nYWx1cnUvV2F0ZXJfc2FtcGxpbmdfYW5k

X3ByZXNlcnZhdGlvbl90ZWNobmlxdWVzLnBkZg== 

10. Analysis of physical, chemical parameters of wastewater  

Following physical and chemical parameters needs to be analyzed- 

Sr. No. Name of the parameters and test Method 

1 Boron (B) 

A. Curcumin Method  

B. Carmine Method 

2. Phenols 

A. Chloroform Extraction Method   

B. Direct Photometric Method 

3. pH Value 

A. Electrometric Method 

4. Colour 

5. Dissolved Oxygen (DO) 

A. The Winkler Method with azide Modification  

B. Membrane Electrode Method 

http://cpcb.nic.in/displaypdf.php?id=em9iZW5nYWx1cnUvV2F0ZXJfc2FtcGxpbmdfYW5kX3ByZXNlcnZhdGlvbl90ZWNobmlxdWVzLnBkZg
http://cpcb.nic.in/displaypdf.php?id=em9iZW5nYWx1cnUvV2F0ZXJfc2FtcGxpbmdfYW5kX3ByZXNlcnZhdGlvbl90ZWNobmlxdWVzLnBkZg
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6. Hardness 

A. EDTA Titration Method 

7. Biochemical Oxygen Demand (BOD) 

A. Titrimetric Method   

B. Respirometric Method 

8. Alkalinity 

9. Conductivity 

A. Instrumental Method 

10. Chlorine (Residual) 

A. Iodometric Method 

11. Chemical Oxygen Demand (COD) 

A. Open Reflux Method  

 B. Closed Reflux (titrimetric and colorimetric) Method using COD Digester 

12. Total Organic Carbon (TOC) 

A. Combustion-infrared method 

13. Total Solids  

A. Total Solids   

B. Total Dissolved Solids 

14. Turbidity 

15. Phosphate (PO4 3-)  

A. Stannous Chloride Method 

16. Nitrogen (Ammonia)  

A. Nesslerisation Method 

17. Nitrogen (Nitrate) (NO3 - )  

A. UV Spectrophotometric Method  

 B. Phenol Disulphonic Acid (PDA) Method 

18. Nitrogen (Nitrite) (NO2 - )  

A. Colorimetric Method 

19. Oil and Grease  
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A. Partition-gravimetric method  

 B. Soxhlet extraction method 

20. Sulphate (SO4
--) 

A. Turbidimetric Method 

21. Sodium (Na)  

A. Inductively Coupled Plasma Method  

B. Flame Emission Photometric Method 

22. Potassium (K)  

A. Inductively coupled Plasma Method  

 B. Flame Photometric Method 

23. Fluoride (F- )  

A. Ion Selective Electrode Method  

B. Sodium 2-(parasulphophenylazo)-1,8-dihydroxy-3,6- Naphthalene  Disulphonate 

(SPADNS) Method 

24. Chlorine (Cl- )  

A. Argentometric Method 

25. Aluminium (Al)  

A. Inductively Coupled Plasma Method  

B. Eriochrome Cyanine R Method 

26. Arsenic (As)  

A. Silver diethyldithiocarbamate Method  

B. Inductively Coupled Plasma Method 

27. Cadmium (Cd)  

A. Inductively Coupled Plasma Method  

 B. Dithizone Method 

28. Chromium (Cr)  

A. Inductively Coupled Plasma Method  

 B. Colorimetric method 

29. Copper (Cu)  
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 A. Inductively Coupled Plasma Method  

 B. Neocuproine method 

30. Iron (Fe)  

A. Inductively coupled plasma method  

B. Phenanthroline method 

31. Lead (Pb)  

A. Inductively coupled plasma method  

 B. Dithizone method 

32. Manganese (Mn) 

A. Inductively coupled plasma method 

B. Persulphate method 

33. Nickel (Ni) 

 A. Atomic absorption spectrometric method  

 B. Inductively coupled plasma method 

34. Zinc (Zn)  

A. Inductively Coupled Plasma Method  

 B. Zincon Method 

35. Cyanide  

A. Colorimetric 

 

Reference: 

http://site.iugaza.edu.ps/raedmkhaldi/files/2010/02/wastewater_analysis_course1.pdf 

http://cpcb.nic.in/openpdffile.php?id=UmVwb3J0RmlsZXMvTmV3SXRlbV8xMTZfR3VpZGVsaW5

lc29mIHdhdGVycXVhbGl0eW1vbml0b3JpbmdfMzEuMDcuMDgucGRm 

http://cpcb.nic.in/openpdffile.php?id=UmVwb3J0RmlsZXMvMjA0XzE1MjQ2NTA4OTNfbWVka

WFwaG90bzEyODI3LnBkZg== 

 

http://site.iugaza.edu.ps/raedmkhaldi/files/2010/02/wastewater_analysis_course1.pdf
http://cpcb.nic.in/openpdffile.php?id=UmVwb3J0RmlsZXMvTmV3SXRlbV8xMTZfR3VpZGVsaW5lc29mIHdhdGVycXVhbGl0eW1vbml0b3JpbmdfMzEuMDcuMDgucGRm
http://cpcb.nic.in/openpdffile.php?id=UmVwb3J0RmlsZXMvTmV3SXRlbV8xMTZfR3VpZGVsaW5lc29mIHdhdGVycXVhbGl0eW1vbml0b3JpbmdfMzEuMDcuMDgucGRm
http://cpcb.nic.in/openpdffile.php?id=UmVwb3J0RmlsZXMvMjA0XzE1MjQ2NTA4OTNfbWVkaWFwaG90bzEyODI3LnBkZg
http://cpcb.nic.in/openpdffile.php?id=UmVwb3J0RmlsZXMvMjA0XzE1MjQ2NTA4OTNfbWVkaWFwaG90bzEyODI3LnBkZg
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11. Introduction of various treatment processes 

The principal objective of wastewater treatment is generally to allow human and industrial 

effluents to be disposed of without danger to human health or unacceptable damage to the 

natural environment. Irrigation with wastewater is both disposal and utilization and indeed is 

an effective form of wastewater disposal (as in slow-rate land treatment). However, some 

degree of treatment must normally be provided to raw municipal wastewater before it can be 

used for agricultural or landscape irrigation or for aquaculture. The quality of treated effluent 

used in agriculture has a great influence on the operation and performance of the wastewater-

soil-plant or aquaculture system. In the case of irrigation, the required quality of effluent will 

depend on the crop or crops to be irrigated, the soil conditions and the system of effluent 

distribution adopted. Through crop restriction and selection of irrigation systems which 

minimize health risk, the degree of pre-application wastewater treatment can be reduced. A 

similar approach is not feasible in aquaculture systems and more reliance will have to be placed 

on control through wastewater treatment. 

The most appropriate wastewater treatment to be applied before effluent use in agriculture is 

that which will produce an effluent meeting the recommended microbiological and chemical 

quality guidelines both at low cost and with minimal operational and maintenance 

requirements. Adopting as low a level of treatment as possible is especially desirable in 

developing countries, not only from the point of view of cost but also in acknowledgement of 

the difficulty of operating complex systems reliably. In many locations it will be better to design 

the reuse system to accept a low-grade of effluent rather than to rely on advanced treatment 

processes producing a reclaimed effluent which continuously meets a stringent quality 

standard. 

Nevertheless, there are locations where a higher-grade effluent will be necessary and it is 

essential that information on the performance of a wide range of wastewater treatment 

technology should be available. The design of wastewater treatment plants is usually based on 

the need to reduce organic and suspended solids loads to limit pollution of the environment. 
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Pathogen removal has very rarely been considered an objective but, for reuse of effluents in 

agriculture, this must now be of primary concern and processes should be selected and 

designed accordingly. Treatment to remove wastewater constituents that may be toxic or 

harmful to crops, aquatic plants (macrophytes) and fish is technically possible but is not 

normally economically feasible. Unfortunately, few performance data on wastewater treatment 

plants in developing countries are available and even then they do not normally include 

effluent quality parameters of importance in agricultural use. 

The short-term variations in wastewater flows observed at municipal wastewater treatment 

plants follow a diurnal pattern. Flow is typically low during the early morning hours, when 

water consumption is lowest and when the base flow consists of infiltration-inflow and small 

quantities of sanitary wastewater. A first peak of flow generally occurs in the late morning, 

when wastewater from the peak morning water use reaches the treatment plant, and a second 

peak flow usually occurs in the evening. The relative magnitude of the peaks and the times at 

which they occur vary from country to country and with the size of the community and the 

length of the sewers. Small communities with small sewer systems have a much higher ratio of 

peak flow to average flow than do large communities. Although the magnitude of peaks is 

attenuated as wastewater passes through a treatment plant, the daily variations in flow from a 

municipal treatment plant make it impracticable, in most cases, to irrigate with effluent directly 

from the treatment plant. Some form of flow equalization or short-term storage of treated 

effluent is necessary to provide a relatively constant supply of reclaimed water for efficient 

irrigation, although additional benefits result from storage. 
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Reference: 1. http://www.fao.org/docrep/t0551e/t0551e05.htm 

2. Wastewater Engineering by Metcalf and Eddy 

3.https://fenix.tecnico.ulisboa.pt/downloadFile/566729524649203/IT%20slides%20AR_ENG_V

0210-13.pdf 

12. Introduction to Physico-chemical, Biological and Tertiary 

Treatment  

Each wastewater treatment and disposal system consists of the following: collecting the 

wastewater, transporting it to treatment plant, treating the wastewater, and disposing of the 

resulting effluent. The objective of wastewater treatment is to remove undesirable compounds 

and residues as possible and bring the wastewater to the quality of the designated use. 

Although potable water is never produced at the treatment plant, wastewater treatment is 

done to at least of that minimum quality that no nuisance condition or health hazard results 

because of the final disposal of the effluent and that the quality of the water in receiving 

streams is not altered. It is also necessary that the effluent from the treatment plant meets the 

discharge standards as decided by Central Pollution Control Board. 

Reference: http://nptel.ac.in/courses/103107084/module3/lecture1/lecture1.pdf 

http://www.fao.org/docrep/t0551e/t0551e05.htm
https://fenix.tecnico.ulisboa.pt/downloadFile/566729524649203/IT%20slides%20AR_ENG_V0210-13.pdf
https://fenix.tecnico.ulisboa.pt/downloadFile/566729524649203/IT%20slides%20AR_ENG_V0210-13.pdf
http://nptel.ac.in/courses/103107084/module3/lecture1/lecture1.pdf
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13. Introduction to Occupational Health & Safety Management 

Hazardous waste sites pose a multitude of health and safety concerns, any one of which could 

result in serious injury or death. These hazards are a function of the nature of the site as well as 

a consequence of the work being performed. They include: 

·  Chemical exposure. 

·  Fire and explosion. 

·  Oxygen deficiency. 

·  Ionizing radiation. 

·  Biologic hazards. 

·  Safety hazards. 

·  Electrical hazards. 

·  Heat stress. 

·  Cold exposure. 

·  Noise. 

Several factors distinguish the hazardous waste site environment from other occupational 

situations involving hazardous substances. One important factor is the uncontrolled condition 

of the site. Even extremely hazardous substances do not endanger human health or safety if 

they are properly handled. However, improper control of these substances can result in a 

severe threat to site workers and to the general public. 

Another factor is the large variety and number of substances that may be present at a site. Any 

individual location may contain hundreds or even thousands of chemicals. Frequently, an 

accurate assessment of all chemical hazards is impossible due to the large number of 

substances and the potential interactions among the substances. In addition, the identity of the 

substances on site is frequently unknown, particularly in the initial stages of an investigation. 

The Project Team Leader will often be forced to select protective measures based on little or no 

information. Finally, workers are subject not only to the hazards of direct exposure, but also to 
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dangers posed by the disorderly physical environment of hazardous waste sites and the stress 

of working in protective clothing. 

The combination of all these conditions results in a working environment that is characterized 

by numerous and varied hazards which: 

 

· May pose an immediate danger to life or health. 

· May not be immediately obvious or identifiable. 

· May vary according to the location on site and the task being performed. 

· May change as site activities progress. 

 

Reference: 1. https://www.osha.gov/Publications/complinks/OSHG-HazWaste/all-in-one.pdf 

Reference Books:  

1. Fundaments of Industrial safety & health by Dr. K. U. Mistry. 

2. Social & Preventive Medicines by Yashpal Bedi. 

3. Industrial & occupational Safety, Health &Hygein - by AHommadi. 

4. Occupational Health, a Practical Guide for Managers -by Ann Fingret & Akin Smith. 

5. Environmental Health & Technology - by Y P Kudesia & Ritu Kudesia. 

6. Environment & Health by Norman M Triff 

14. Overview of Inlet and Outlet parameter 

Water Quality 

Water quality testing is an important part of environmental monitoring. When water quality is 

poor, it affects not only aquatic life but the surrounding ecosystem as well. 

These sections detail all of the parameters that affect the quality of water in the environment. 

These properties can be physical, chemical or biological factors. Physical properties of water 

quality include temperature and turbidity. Chemical characteristics involve parameters such as 

pH and dissolved oxygen. Biological indicators of water quality include algae and 

https://www.osha.gov/Publications/complinks/OSHG-HazWaste/all-in-one.pdf
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phytoplankton. These parameters are relevant not only to surface water studies of the ocean, 

lakes and rivers, but to groundwater and industrial processes as well. 

Water quality monitoring can help researchers predict and learn from natural processes in the 

environment and determine human impacts on an ecosystem. These measurement efforts can 

also assist in restoration projects or ensure environmental standards are being met. 

(Ref: https://www.fondriest.com/environmental-measurements/parameters/water-quality/) 

Main Environmental parameters considered during wastewater treatment and disposal 

pH: 

 pH is a term used to express the intensity of the acid or alkaline condition of a solution. 

 In the field of water supplies, it is a factor that must be considered in chemical 

coagulation, disinfection, water softening and corrosion control. 

 pH scale is usually represented as ranging from 0 to 14, with pH 7 at 25·C representing 

absolute neutrality. 

 Acid conditions increase as pH values decrease, and alkaline conditions increase as the 

pH values increase. 

Biochemical oxygen demand (BOD): 

 Amount of oxygen required for the degradation or decomposition of organic matter into 

CO2, H2O and sometime NH3 in the presence of oxygen is known as BOD. 

 BOD value is reduced in the secondary treatment during Aeration. 

 BOD value is measured by standard procedure which is known as BOD test. 

 Based on the mode of disposal BOD value of treated effluent for Inland surface water, 

Public sewer, Land and Marine/coastal area should be 30mg/L, 350mg/L, 100mg/L, 

100mg/L respectively. 

COD (Chemical oxygen demand): 

 Amount of oxygen required for the oxidation of organic matter (biodegradable and non 

biodegradable) into CO2 and H2O is known as COD. 
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 COD value is reduced in primary treatment by addition of chemicals. 

  Based on the mode of disposal COD value of treated effluent for Inland surface water 

and Marine/coastal area should be 250mg/L 

SOLIDS 

1) TS: Residue Remaining when wastewater sample has been evaporated & dried at a temp ( 

103 t0 105oC) 

2) TVS: Volatilized & burned off when TS ignited (500 ± 50oC) 

3)TFS: Residue that remains after TS are ignited at (500 ± 50oC) 

4)TSS:  TS which retained on a filter (1.58µm) & measured after being dried at 105oC 

5)VSS: Solids can be volatilized & burned off when TSS ignited at (500 ± 50oC) 

6)FSS: Residue that remains after TSS are ignited at (500 ± 50oC) 

7)TDS: TS- TSS= In the range of 0.001 to 1 µm 

8)VDS: Volatilized & burned off when TDS are ignited at (500 ± 50oC) 

9)FDS: Residue that remains after TDS are ignited at (500 ± 50oC) 

10) Settle able solids: SS which settle out of suspension within a specific period of time 

Chloride: 

 Chloride occurs in all natural waters in widely varying concentration. 

 The chloride contents normally increases as the mineral content increases. 

 Chloride in reasonable concentrations is not harmful to humans. 

 At concentration above 250 mg/L it gives a salty taste to water, which is objectionable 

to many people. 

 For this reason a secondary standard of 250 mg/L for chloride in drinking water has 

been set by the U.S.EPA., the same value contained in the WHO guideline. 
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Fluoride: 

  A disfigurement in the teeth of humans known as mottled enamel has been recognized 

for many years and it is due to excessive amount of fluoride ions. 

  Approximately 1 mg/L of fluoride ion is desirable in public waters for optimal dental 

health. 

 At decreasing levels, dental caries becomes a serious problem ant at increasing levels 

dental fluorosis becomes a problem. 

Sulfate: 

  This ion is one of the major anions occurring in natural waters. 

 U.S.EPA’s secondary standard for sulfate is 250 mg/L in water intended for human 

consumption. 

 Sulfate is of considerable concern because it is indirectly responsible for two serious 

problems (1) Odor (2) Sewer corrosion problem.        

Oil and grease: 

 Oil and Grease content of domestic and certain industrial wastes is an important 

consideration in the handling and treatment of these materials for ultimate disposal. 

 They have poor solubility in water and their tendency to separate from the aqueous 

phase. 

 Nowadays various techniques are used for separation of oil and grease by use of 

floatation devices; it does complicate the transportation of wastes through pipelines. 

(Reference Book: Wastewater Engineering by Metcalf and Eddy) 

Industry Specific Standard and General Standards 

(Ref: 1. http://cpcb.nic.in/effluent-emission/ 

        2. http://cpcb.nic.in/general-standards/ ) 

 

 

http://cpcb.nic.in/effluent-emission/
http://cpcb.nic.in/general-standards/
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15. Training for operation and maintenance of units 

To reduce the pollution intensity, a CETP/ETP/STP should be properly handled to meet the 

discharge parameter. For proper handling of CETP/ETP/STP proper maintenance and operation 

of each unit of CETP/ETP/STP must be require by manpower (staff of CETP). For proper 

operation and maintenance of CETP/ETP/STP, it is necessary and useful to monitor all the 

parameters entering the CETP/ETP/STP and at the several stages in the CETP/ETP/STP. This 

enables the CETP/ETP/STP manager to optimize the plant process by adjusting chemical inputs, 

retention time and other factors. This can reduce costs by preventing excess chemicals from 

being used and will result in a more efficient plant that produces effluent that complies with 

national standards. Good CETP/ETP/STP management therefore requires a certain level of 

understanding of the overall function of the plant, how individual units work, how to monitor 

their functioning, and how to diagnose and address problems. 

It is essential that each CETP/ETP/STP staff shall be well qualified and well trained in related 

tasks and be equipped in resources such as tools, spares and tackles. Therefore Operation and 

Maintenance (O&M) Manual should be provided to CETP/ETP/STP operators. The purpose of 

the Operation and Maintenance (O&M) Manual is to provide plant’s operators with the proper 

understanding of recommended operating techniques and procedures, and the references 

necessary to efficiently operate and maintain their facilities. The O&M manual shall contain all 

information necessary for the plant operator to properly operate and maintain the collection, 

treatment and disposal systems in accordance with all applicable laws and regulations. A copy 

of the approved O&M manual shall be maintained at the treatment plant at all times. This 

manual will give idea about the role of CETP/ETP/STP staff (man power) and what should be 

their responsibility, skills and dedicational work. 
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16. Duties and Responsibilities of the treatment plant operator 

 They should be team of qualified / trained operators who work in shifts in operating and 

maintaining screens, grit removal devices, pumps, aerators, valves, etc. in directing the 

effluent and settled sludge to various units for / after treatment. 

 They should be able to sense troubles and act as ears and eyes of the Plant manager. 

 They should also assist the electrical / mechanical maintenance technician(s) in carrying 

out the preventive and breakdown maintenance tasks. 

Required Educational Qualification for Treatment Plant Operator: 

 Should be at least a High School Pass with sciences and be physically fit and mentally 

alert. 

 Should have attended and passed an ITI trade. 

 Should accept assigned tasks willingly and complete these without any further guidance 

as also have initiative to find work and willingly undertake it on his own for the 

betterment/achievement of organizational goals. 

 Should have attended training / refresher course for personnel working on a Effluent 

Treatment Plant operation. 

 Should have at-least one year experience in the operation of Pumps and Valves at a 

Pumping Installation. 

 Or should have been a helper for five years and helped Electrical / Mechanical 

maintenance teams for at least three years. 

(Ref: Guidelines for Operation and Maintenance of Effluent Treatment Plants by MPCB) 
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17. Basic Design Consideration  

Pretreatment 

Screening: It may include coarse and fine screening, usually mechanically operated to intercept 

floating and suspended debris with ancillary equipment to remove the screenings. Flush organic 

matter back to the sewage flow and compact the final screenings residue for disposal off site:  

Grit Removal: To intercept and separate out inorganic grit particles including grit washing and 

storage facilities. Removal of grit prevents its downstream accumulation in process units and 

the potential for excessive wear in pumps, sludge dewatering plant and other machinery. 

Oil and Grease Removal: Facilities for flotation and removal by skimming of oil, grease and fat 

are necessary where these are significant constituents of the wastewater inflow. This is 

desirable to prevent blockages and scum formation and the accumulation of fat on conveyors 

and other elements of the works resulting in reduced efficiency and excessive maintenance 

requirement. Grease removal is best achieved on the contaminated stream rather than on the 

total flow, if practicable. For efficient performance and correct selection of the plant required. 

(Source: Wastewater Treatment Manual by Environment Protection Agency, 

https://www.epa.ie/pubs/advice/water/wastewater/EPA_water_treatment_manual_prelimina

ry.pdf) 

Equalization: The equalization tanks are provided (1) to balance fluctuating flows or 

concentrations, (2) to assist self neutralization. The best location for equalization facilities must 

be determined for each system. Because the optimum location will vary with the characteristics 

of the collection system and the wastewater to be handled, land requirements and availability, 

and the type of treatment required, detailed studies should be performed for several locations 

throughout the system. In some cases, equalization after primary treatment and before 

biological treatment may appropriate. Equalization after primary treatment causes fewer 

problems with solids deposits and scum accumulation. If flow- equalization systems are to be 

located ahead deposits and scum accumulation. If flow – equalization systems are to be located 
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ahead of primary settling and biological systems, the design must provide for sufficient mixing 

to prevent solids deposition and concentration variations, and aeration to prevent odor 

problems. 

1. Inline Equalization tanks 

In this case, the capacity of the basin required will be large and the operation cost will 

increase due to continuous pumping of wastewater from the equalization basin. 

However, the flow of wastewater and its strength will be more uniform than offline 

equalization tank. 

2. Offline Equalization tanks  

In this case, the capacity of the basin required will be less as only excessive flow (more 

than average flow) will be stored in tank. Also the energy used will be less due to 

intermittent pumping requirement. However dampening of flow and load will also be 

less in comparison with inline equalization tank. Generally, HRT vary from 2 to 8 hours 

but may be even 12 hours or more in some cases.  

(Ref: Wastewater Engineering by Metcalf and Eddy) 

Sedimentation System: 

After grit removal and equalization, the wastewater containing mainly lightweight organic 

matter is settled in the primary sedimentation tank (PST). Due to involvement of many 

unknown parameters under such settling, the classical laws of sedimentation such as that 

applicable in grit removal are not applicable and this settling is called as flocculant settling. The 

primary sedimentation tank generally removes 30 to 40% of the total BOD and 50 to 70% of 

suspended solids from the raw sewage. The flow through velocity of 1 cm/sec at average flow is 

used for design with detention period in the range of 90 to 150 minutes at average flow rate. 

This horizontal velocity will be effective for removal of organic suspended solids of size above 

0.1 mm. Effluent weirs are provided at the effluent end of the rectangular tanks, and around 
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the periphery in the circular tanks. Weir loading less than 185 m3/m.day is used for designing 

effluent weir length (125 to 500 m3/m.d). The sludge collection hopper is provided near the 

centre in circular tank and near the influent end in rectangular tanks. 

Anaerobic Treatment of Wastewater: 

Advantage of anaerobic waste treatment systems as means for recovery of non-conventional 

energy is increasingly being recognized worldwide. Anaerobic decomposition is a biologically 

mediated process, indigenous to nature, and capable of being simulated for treating wastes 

emanating from municipal, agricultural, and industrial activities. Anaerobic digestion as applied 

in treatment of sewage sludge and other industrial organic wastes represents the controlled 

application of a process. Although, anaerobic digesters have traditionally been used for many 

decades in the stabilization of sewage sludge, their successful and economic employment for 

the treatment of liquid wastes is only a recent phenomenon, arising from the development of 

new reactor designs. These concepts have led to development of various reactors, which are 

capable of retaining a much higher biomass concentration than traditional digesters. Making 

the sludge retention independent of the influent retention time makes this possible. The 

technological approaches to allow this condition of independent sludge retention time can be 

divided in to the following:   

 Attachment of biomass on the media (filters, fluidized systems, and RBC configurations); 

 Non-attached biomass concept as suspended growth process (sludge blanket reactors 

and Contact process with sludge recycling). 

 

It is difficult to evaluate the advantages and disadvantages of each system in relation to other 

concepts, as generalizations are not usually valuable in practice. Considerations such as, 

purification rates, loading rates, investment cost, energy balance, space requirements, 

operational costs, and specific long term experience with certain wastewaters are all important, 

but they will be valued differently from industry to industry. Various anaerobic reactor types in 

practice are summarized in Table given below: 
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Type of reactor Synonyms Abbreviations 

Attached Biomass 

Fixed Bed Fixed film, filter, submerged filter, 

/stationary fixed bed 

SMAR (Submerged anaerobic 

reactor)/ ANFIL (up flow 

anaerobic filter), AUF 

(Anaerobic up flow filter), 

ADSR (Anaerobic down flow 

stationary bed reactor), AF 

(anaerobic filter), DSFF (down 

flow stationary fixed film 

reactor) 

Moving Bed Rotting discs, Rotating biological 

contactor, 

An RBC, RBC 

Expanded bed Anaerobic attached film expanded bed AAFEB 

Fluidized bed Anaerobic Fluidized bed reactor, 

Carrier-assisted contact process 

FBBR / IFCR (Immobilized 

fluidized cells reactor)/ 

CASBER (Carrier-assisted 

sludge bed reactor) 

Non-attached Biomass 

Recycled flocks, 

Sludge blanket, 

Digester 

Contact process, Up flow anaerobic 

sludge blanket reactor (UASB), Up flow 

sludge blanket (USB), Clarigester type 

UASB, USB 

 

(Ref: Anaerobic Wastewater Treatment Processes by nptel iit kharagpur web 

coursehttp://nptel.ac.in/courses/105105048/M21L34.pdf) 

Aerobic Treatment of Wastewater: 
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Primary treated wastewater enters the aeration unit and is mixed with dissolved oxygen and 

suspended and/or attached microbes. The aerobic microbes convert organic compounds into 

energy, new cells and residual matter. As the water moves through the clarifier, a portion of the 

biological solids are separated out of the effluent and are retained within the ATU. The 

biological solids settle back into the aeration chamber where they serve as seed for new 

microbial growth. Settled biomass and residuals will accumulate in the bottom of the chamber 

and must be removed with periodic maintenance Because the biomass creates an oxygen 

demand, clarification is an important part of generating a high-quality effluent. The soluble BOD 

of the effluent is generally below 5 mg/L, but the biomass solids carry over may produce an 

effluent BOD of 20 mg/L or greater. Many ATUs have a conical-shaped clarifier to promote 

separation of the biomass. As the cross-sectional area of up flow increases, the fluid velocity 

decreases. Once the settling velocity of the biomass is greater than the fluid velocity, the 

biomass will no longer move upward. During periods of no flow, the biomass will settle back 

into the aeration chamber. Other ATUs may incorporate inline filters to separate the biomass 

from the effluent. Such filters require periodic maintenance to remove the build up of solids. In 

the aerobic process, organic nitrogen and ammonia are converted to nitrate. Under anoxic 

conditions (no molecular oxygen), the nitrate is denitrified to nitrogen gas. Some ATUs are 

designed to also provide denitrification as part of their operation. Design modifications include 

intermittently supplying air and recirculate the nitrified wastewater into the anoxic regions 

within the treatment unit.  

There is two type of Aerobic Bioreactor: 

1. Suspended Growth Bioreactors 

2. Attached-Growth Bioreactors 
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1. Suspended Growth Bioreactors: 

 

Suspended growth aerobic treatment units are scaled-down activated sludge plants. Activated 

sludge is a heterogeneous microbial culture composed mostly of bacteria, protozoa, rotifers 

and fungi. It is the bacteria that are responsible for assimilating most of the organic material, 

whereas the protozoa and rotifers (serving as predators) are important in removing the 

dispersed bacteria that otherwise would escape in the ATU's effluent. The biomass is 

thoroughly mixed with the biodegradable organic compounds. Individual organisms clump 

together (flocculate) to form an active mass of microbes - biological floc. This slurry of biological 

floc and wastewater is called mixed liquor. The concentration of microorganisms in the mixed 

liquor is measured as the mg/L of mixed liquor volatile suspended solids (MLVSS). 

2. Attached-Growth Bioreactors: 

Another broad category of aerobic treatment is attached growth systems. Often called fixed-

film reactors, an inert medium is provided for microbial attachment. Schematic of ATU 

(Aeration Tank Unit) with submerged attachment sites provided for fixed-film growth. 
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Wastewater flows through (or across) the media, fine suspended, colloidal and dissolved 

organic solids are absorbed by the biological film. Wastewater and dissolved oxygen are 

brought in contact with the attached microorganisms by either pumping the liquid past the 

media or by moving the media through the liquid. Treatment units are available that are 

configured to combine attached-growth in the same basin as suspended growth. Referred to as 

"coupled-contact aeration," the combination of attached-growth and suspended growth 

processes enhances the performance and capacity of aeration units. This dual system approach 

provides a higher degree of microbial population stability, and lower effluent suspended solids 

and BOD. Attached growth areas are submerged and large channels are provided for turbulent 

water to flow over the surfaces. These large channels allow suspended-growth microbes to 

flourish. Aeration is provided by directly injecting air and/or by circulating the water to the air-

liquid interface. Excessive attached-growth will slough off and settle to the bottom of the 

chamber. These solids will accumulate and must be removed as part of periodic maintenance 

procedures. 

(Reference book for Design consideration of above unit: Wastewater Engineering by Metcalf 

and Eddy and Waste Water Treatment Plants Planning Design and Operation by Syed R Qasim) 
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18. Environment Standards 

An environmental standard is a policy guideline that regulates the effect of human activity upon 

the environment. Standards may specify a desired state (e.g. lake pH should be between 6.5 

and 7.5) or limit alterations (e.g. no more than 50% of natural forest may be damaged). 

Environmental standards are a set of quality conditions that are adhered to or maintained for a 

particular environmental component and function. The different environmental activities have 

different concerns and therefore different standards. 

There are many types of Environmental standards like, Air quality standard, water quality 

standard, Noise standard, industry specific standards etc for proper Environment management.  

In India, Central Pollution Control Board has described water quality criteria and industry 

specific standards for water quality improvement. Reference of the same is given below.  

(Ref: 1. http://cpcb.nic.in/effluent-emission/ 

        2. http://cpcb.nic.in/general-standards/ ) 

19. Preparation of ETP/CETP and STP flow charts 

Process flow chart is very important thing for identification of sequence of treatment process. It 

is an important tool for understanding of whole process in easier way. We can easily monitor 

treatment process of ETP/CETP/STP, if we have a flow chart of ETP/CETP/STP.   

 

 

 

 

 

http://cpcb.nic.in/effluent-emission/
http://cpcb.nic.in/general-standards/
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Flow Diagram of Common Effluent Treatment Plant with Primary, Secondary and Tertiary Treatment 

 

Flow Diagram of Effluent Treatment Plant with Primary and Secondary Treatment 
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Flow Diagram of Sewage Treatment Plant with Primary, Secondary and Tertiary Treatment 

(Reference book: Wastewater Engineering by Metcalf and Eddy) 

20. Waste Stabilization Ponds (WSP)  

WSPs are one of the main natural wastewater treatment methods. They are man-made earthen 

basins, comprising at any one location one or more series of anaerobic, facultative and, 

depending on the effluent quality required, maturation ponds. WSPs are particularly suited to 

tropical and subtropical countries since sunlight and ambient temperature are key factors in 

their process performance. Prior to treatment in the WSPs, the wastewater is first subjected to 

preliminary treatment − screening and grit removal − to remove large and heavy solids. The 

design of this preliminary treatment stage is the same as that used for conventional 

electromechanical WwTP, but for WSPs the simplest systems are generally used (i.e. manually 

raked screens and manually cleaned constant-velocity grit channels). 
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Types of WSP: 

 Anaerobic pond 

 Facultative pond 

 Maturation pond 

Basically, primary treatment is carried out in anaerobic ponds, secondary treatment in 

facultative ponds, and tertiary treatment in maturation ponds. Anaerobic and facultative ponds 

are for the removal of organic matter (normally expressed as "biochemical oxygen demand" or 

BOD), Vibrio cholerae and helminth eggs; and maturation ponds for the removal of faecal 

viruses (especially rotavirus, astrovirus and norovirus), faecal bacteria (for example, Salmonella 

spp., Shigella spp., Campylobacter spp. and pathogenic strains of Escherichia coli), and nutrients 

(nitrogen and phosphorus). 

Anaerobic Pond: 

 2-5 m deep 

 Receive high organic loading (usually > 100 g BOD/m3 d) – contain no dissolved oxygen 

and no algae 

 Primary function  is BOD removal 

 Retention times are short (e.g. 1 day) 
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Facultative Pond 

 1-2 m deep 

 Two types: 

    1. Primary Facultative Pond  

         – receive raw wastewater.  

    2. Secondary Facultative Pond  

        – receive settled wastewater  

          (e.g. effluent from anaerobic pond) 

 The primary function is the removal of BOD 

3 Zone exist in this type of pond: 

 A surface zone where aerobic bacteria and algae exist in a symbiotic relationship. The 

algae provide the bacteria with oxygen and the bacteria provide the algae with carbon 

dioxide. 

 An anaerobic bottom zone in which accumulated solids are decomposed by anaerobic 

bacteria. 

 An intermediate zone that is partly aerobic and partly anaerobic in which the 

decomposition of organic wastes is carried out by facultative bacteria. 

 

Maturation Pond 

 1-1.5 m deep 

 Receive the effluent from a facultative pond 

 Primary function is the removal of pathogens 

(Ref: Waste Stabilisation Ponds by Miguel Peña Varón Universidad del Valle, InstitutoCinara. 

Cali, Colombia and Duncan Mara School of Civil Engineering, University of Leeds. Leeds, 

UKhttps://www.sswm.info/sites/default/files/reference_attachments/VARON%202004%20%20

Waste%20Stabilistion%20Ponds.pdf) 
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21. Sludge Pumping 

Sludge produced in wastewater treatment plants must be conveyed from point to point in the 

plant in conditions ranging from a watery sludge to a thick sludge. Sludge may also be pumped 

off-site for long distances for treatment. For each type of sludge and pumping application a 

different type of pump may be needed. 

Pumps can generally be divided into centrifugal pumps (with different impellers) and 

displacement pumps (progressive cavity, rotary lobe, piston). Centrifugal pumps are suitable for 

high flow rates and low solid contents; the problem is choosing a proper size. At any given 

speed, centrifugal pumps operate well only if the pumping head is within a relatively narrow 

range. The variable nature of sludge, however, causes pumping heads to change. The selected 

pump must have sufficient clearance to pass the solids without clogging. Usual centrifugal 

pumps can cause the break up of flocculent particles in activated sludge. Good experiences in 

this respect have been made with screw-shaped impellers. 

Ref: https://cgi.tu-harburg.de/~awwweb/wbt/emwater/lessons/lesson_b5/lm_pg_1378.html 

22. Sludge Thickening, dewatering, digestion and disposal 

Sludge Thickening: 

Sludge thickening or dewatering is adopted for reducing the volume of sludge and increasing 

the solid contents. This will help in following: 

(i) increasing the loading on the digester, requiring lesser digester volume, (ii) increase feed 

solids concentration to vacuum filters, (iii) economize transport and handling cost of sludge 

within the plant and final disposal, (iv) minimize land required and handling cost for final 

disposal of the digested sludge on land, and (v) save fuel if incineration is practiced. 

In sludge thickeners, greater amount of water is removed from the sludge than what could 

obtain from sedimentation tank. This reduces overall volume of the sludge considerably. The 
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thickening of the sludge can be achieved either by gravity thickening, application of air 

floatation or by centrifugation. 

 

Sludge Dewatering 

Dewatering is a physical (mechanical) unit operation used to reduce the moisture content of 

sludge so that it can be handled and/or processed as a semi-solid instead of as a liquid. Devices 

commonly used for dewatering include:  

- Rotary Vacuum Filters  

- Centrifuges  

- Drying Beds  

- Lagoons  

- Filter Presses  

- Continuous Belt Filter Presses (CBFP'S)  

- Thermal Drying 

(Source:http://amrclearinghouse.org/Sub/SCARLIFTReports/ErnestMine/Section%206.pdf) 

Sludge Digestion: 

It is anaerobic digestion process. In anaerobic digestion process the organic material, in mixture 

of primary settled sludge and biological sludge from secondary clarifier, is converted to CH4 and 

CO2 under anaerobic conditions. This is carried out in an air tight reactor in absence of oxygen. 

Sludge is introduced continuously or intermittently and retained in the reactor for varying 

periods of time. Two basic processes involved in anaerobic digestion are liquifaction and 

gasification. The stabilized sludge which is withdrawn continuously or intermittently from the 

process, is non putrescible, and its pathogen content is also greatly reduced. 

Anaerobic digestion is defined as being biological oxidation of degradable organic sludge by 

microbes under anaerobic condition. It occurs in absence of oxygen and organic matter acts as 

food source for microorganisms. Most microbes used in this digestion are obligate anaerobes or 

facultative type. This process is employed for treatment of the organic sludge. 
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During oxidation of organic matter anaerobically following reaction occurs: 

 

Microbial action by anaerobic bacteria consists of three stages as 1) liquification of solids, 2) 

digestion of soluble solids, 3) gas production. Organic acid forming heterotrophs use complex 

organic substrate such as carbohydrates, proteins, fats, oils and their degradation products and 

produce organic acids. The breakdown of three major organic matters is shown below: 

 

Most of these organic acids forming bacteria are facultative anaerobes easily found in soil and 

works in relatively wide pH range. Methane producing heterotrophs, obligately anaerobes, use 

organic acids in narrow pH range of 6.7 to 7.4 to produced CO2 and CH4. 

 

Sludge Disposal:  

Disposal of the sludge presents problems due to (i) the solids present are mostly organic and 

undergo decomposition, and (ii) volume of the sludge is many times than the solids 

constituents. Hence, further treatment is required for reducing volume of the sludge, stabilizing 

organic matter present in the sludge, and improving its filtration ability for easy dewatering. 

The reduction in volume of the sludge can be achieved by thickening, dewatering and drying; 

and stabilization of organic matter can be obtained by employing digestion (aerobic or 

anaerobic), incineration, composting, heat treatment, chlorine oxidation or lime stabilization. 

The flow sheet for biological sludge treatment is presented in below Figure: 
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(Ref: Sludge Management by npteliitkharagpur web 

coursehttp://nptel.ac.in/courses/105105048/M22L36.pdf) 

23. Tertiary Treatment of Sewage for reuse 

Secondary treatment removes 85 to 95 percent of BOD and TSS and minor portions of nitrogen, 

phosphorus, and heavy metals. Tertiary treatment is the next wastewater treatment process 

after secondary treatment. This treatment is sometimes called as the final or advanced 

treatment and consists of removing the organic load left after secondary treatment for removal 

of nutrients from sewage and particularly to kill the pathogenic bacteria. The effluents from 

secondary sewage treatment plants contain both nitrogen (N) and phosphorus (P). N and P are 

ingredients in all fertilizers. When excess amounts of N and P are discharged, plant growth in 

the receiving waters may be accelerated which results in eutrophication in the water body 

receiving such waste. Algae growth may be stimulated causing blooms which are toxic to fish 

life as well as aesthetically unpleasing. Secondary treated effluent also contains suspended, 

dissolved, and colloidal constituents which may be required to be removed for stipulated reuse 

or disposal of the treated effluent. The purpose of tertiary treatment is to provide a final 

treatment stage to raise the effluent quality before it is discharged to the receiving 

environment such as sea, river, lake, ground, etc., or to raise the treated water quality to such a 

level to make it suitable for intended reuse. This step removes different types of pollutants such 

as organic matter, SS, nutrients, pathogens, and heavy metals that secondary treatment is not 

able to remove. Wastewater effluent becomes even cleaner in this treatment process through 

the use of stronger and more advanced treatment systems. It includes sedimentation, 

coagulations, membrane processes, filtration, ion exchange, activated carbon adsorption, 

http://nptel.ac.in/courses/105105048/M22L36.pdf
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electrodialysis, nitrification and denitrification, etc. Tertiary treatment is costly as compared to 

primary and secondary treatment methods. 

Tertiary Treatments of Sewage for reuse are: 

1. Biological Nitrification and denitrification 

2. Phosphorus removal 

3. Membrane process 

4. Reverse Osmosis 

5. Nanofiltration (NF) 

6. Ultrafiltration (UF) 

7. Microfiltration (MF) 

(Ref: Tertiary Wastewater Treatments by npteliitkharagpur web course) 

24. Effluent Disposal and Utilization 

Norms for treated effluent are already discussed in previous chapter. One of the broad 

strategies to address this challenge(managing water security by water reuse) to satisfy 

irrigation demand under conditions of increasing water scarcity in both developed and 

emerging countries is to conserve water and improve the efficiency of water use through better 

water management and policy reforms.  In this context, water reuse becomes a vital alternative 

resource and key element of the integrated water resource management at the catchment 

scale. New management strategies of irrigation must be developed and well integrated in the 

global water cycle.  

There is many Advanced Wastewater Treatment Technologies for reuse of treated effluent, 

which are given below:  

Introduction of Advanced Wastewater Treatment Technologies: 

The use of conventional water and wastewater treatment processes becomes increasingly 

challenged with the identification of more and more contaminants, rapid growth of population 
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and industrial activities, and diminishing availability of water resources because, the effluent 

from a typical secondary treatment plant still contains 20-40 mg/L BOD which may be 

objectionable in some streams. Suspended solids, in addition to contributing to BOD, may settle 

on the stream bed and inhibit certain forms of aquatic life. The BOD if discharged into a stream 

with low flow can cause damage to aquatic life by reducing the dissolved oxygen content. In 

addition the secondary effluent contains significant amounts of plant nutrients and dissolved 

solids. If the waste water is of industrial origin, it may also contain traces of organic chemicals, 

heavy metals and other contaminants. Different methods are used in advanced waste 

treatment to satisfy any of the several specific goals, which include the removal of (1) 

suspended solids (2) BOD (3) plant nutrients (4) dissolved solids and (5) toxic substances. 

These technologies provide alternatives for better protection of public health and the 

environment and thus are reviewed in this paper. The emphasis is placed on their basic 

principles, main applications, and new developments. Advantages and disadvantages of these 

technologies are compared to highlight their current limitations and future research needs. It 

can be concluded that, along with the growing knowledge and the advances in manufacturing 

industry, the applications of these technologies will be increased at an unprecedented scale. 

These treatment technologies may be introduced at any stage of the total treatment process as 

in the case of industrial waterways or may be used for complete removal of pollutants after 

secondary treatment. 

Advanced Wastewater Treatment Technologies are: 

1. Automated Chemostat Treatment (ACT) 

2. Soil Biotechnology (SBT) 

3. Reed Bed Technology (RBT) 

4. Hydrodynamic cavitation (HDC) 

5. Membrane Bio reactor (MBR) 

6. Moving Bed Biological Reactor (MBBR) 

7. Wet Air Oxidation (WAO) 

8. Ozonation 
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9. Electrocoagulation (EC) 

10. Fenton 

11. Sequencing Batch Reactor (SBR) 

(Ref: Advanced Wastewater Treatment Technologies by Gujarat Cleaner Production Centre- 

ENVISCentre(http://gcpcgujarat.org.in/localhost/wordpress/wpcontent/uploads/2017/08/Adva

nced_Wastewater_Treatment_Technologies.pdf) 

25. Introduction of Blowers and Gearbox 

Blower: 

Blowers can achieve much higher pressures than fans, as high as 1.20 kg/cm2. They are also 

used to produce negative pressures for industrial vacuum systems.  

Major types are: centrifugal blower and positive-displacement blower.  

Centrifugal blowers look more like centrifugal pumps than fans. The impeller is typically gear-

driven and rotates as fast as 15,000 rpm. In multi-stage blowers, air is accelerated as it passes 

through each impeller. In single-stage blower, air does not take many turns, and hence it is 

more efficient. Centrifugal blowers typically operate against pressures of 0.35 to 0.70 kg/cm2, 

but can achieve higher pressures. One characteristic is that airflow tends to drop drastically as 

system pressure. 

Gearbox: 

The gear box is necessary in the transmission system to maintain engine speed at the most 

economical value under all conditions of vehicle movement.  

An ideal gear box would provide an infinite range of gear ratios, so that the engine speed 

should be kept at or near that the maximum power is developed whatever the speed of the 

vehicle. 
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Function of a Gear Box: 

 Torque ratio between the engine and wheels to be varied for rapid acceleration and for 

climbing gradients.  

 It provides means of reversal of vehicle motion.  

 Transmission can be disconnected from engine by neutral position of gear box 

26. Introduction of Units such as Screens (Coarse/Fine Bar screens, 

Manual/Mechanically operated), Sump and Pumping Stations 

including Pumps, Motors and Panels  

Screen: 

Screening is the first unit operation used at wastewater treatment plants (WWTPs). Screening 

removes objects such as rags, paper, plastics, and metals to prevent damage and clogging of 

downstream equipment, piping, and appurtenances. Some modern wastewater treatment 

plants use both coarse screens and fine screens.  

Coarse Screens  

Coarse screens remove large solids, rags, and debris from wastewater, and typically have 

openings of 6 mm (0.25 in) or larger. Types of coarse screens include mechanically and 

manually cleaned bar screens, including trash racks. Table 1 describes the various types of 

coarse screens.  

Fine Screens  

Fine screens are typically used to remove material that may create operation and maintenance 

problems in downstream processes, particularly in systems that lack primary treatment. Typical 

opening sizes for fine screens are 1.5 to 6 mm (0.06 to 0.25 in). Very fine screens with openings 

of 0.2 to 1.5 mm (0.01 to 0.06 in) placed after coarse or fine screens can reduce suspended 

solids to levels near those achieved by primary clarification. 
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Sr. No Screen Type Description 

1 Trash Rack Designed to prevent logs, timbers, stumps, and other large 

debris from entering treatment processes. Opening size: 38 to 

150 mm (1.5-6 in) 

2 Manually Cleaned 

Bar Screen 

Designed to remove large solids, rags, and debris. Opening size: 

30 to 50 mm (1 to 2 in) Bars set at 30 to 45 degrees from 

vertical to facilitate cleaning. Primarily used in older or smaller 

treatment facilities, or in bypass channels. 

3 Mechanically 

Cleaned Bar Screen 

Designed to remove large solids, rags, and debris. Opening size: 

6 to 38 mm (0.25 to 1.5 in). Bars set at 0 to 30 degrees from 

vertical. Almost always used in new installations because of 

large number of advantages relative to other screens. 

(Ref: Wastewater Technology Fact Sheet Screening and Grit Removal by Environmental 

Protection Agencyhttps://www3.epa.gov/npdes/pubs/final_sgrit_removal.pdf). 

 

Sump and pumping stations including pumps, motors and panels  

Sump: 

In CETP/ETP/STP, the waste water discharged from the process plant/resident will be collected 

into collection sump of CETP/ETP/STP. The process for treatment of wastewater is a 

batch/continuous process and start only when the wastewater is received in the 

collection sump. 

 

Pumping Stations: 

Pumping stations in sewage/wastewater collection systems, also called lift stations, are 

designed to handle raw sewage/wastewater that is fed from underground gravity pipelines. 

Sewage/ wastewater is fed into and stored in an underground pit, commonly known as a wet 

well. Electrical instrumentation is installed to detect the level of sewage/ wastewater. When 

the level rises to a predetermined point, a pump will be started to lift the sewage/ wastewater 

https://www3.epa.gov/npdes/pubs/final_sgrit_removal.pdf
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upward through a pressurized pipe system from where it is discharged into a gravity manhole 

again. From here the cycle starts all over again until the sewage/ wastewater reaches its point 

of destination – usually a treatment plant. Pumping stations thus are used to move wastewater 

to higher elevations. 

Pump: 

After water has served its many uses, it needs to be collected and transported to the 

wastewater treatment plant to be treated and returned to the environment. Wastewater flows 

increase along the collection system toward the treatment plant. When gravity flow is not 

economically or technically possible, pump stations are used and the pumps are controlled to 

achieve a stable, secure flow to the wastewater treatment plant. 

The closer to the treatment plant you get, the larger the pump stations become, in order to 

handle the increased flows. At the wastewater treatment plant's intake pumping station or 

Head works station, the municipal wastewater network ends. The raw wastewater is 

then pumped into the wastewater treatment plant's course screens and onto the treatment 

process. 

Combined pump stations are designed to handle the daily wastewater flows as well as storm 

water and other surface run-off and are common in many wastewater networks. When 

designing a combined station, you should consider the normal fluctuations from the sewage 

network as well as the maximum inflow resulting from storm events. Both these inflow rates 

can differ widely from each other and the maximum inflow can be much greater than the 

normal flow. 

Wastewater can be difficult to transport and manage with large amounts of organic solids, rags 

and other waste matter that challenges wastewater pumps. High demands are placed on 

reliable pumping, since spills and overflows will cause damage to the environment and result in 

fines. Various pumping station designs and proven non-clog pumps for tough media are used to 

pump wastewater.  
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(Ref: Introduction to pumping system; https://dec.alaska.gov/water/opcert/Docs/Chapter6.pdf) 

 

Motor 

Motor is a machine, especially one powered by electricity or internal combustion that supplies 

motive power for a vehicle or for another device with moving parts. 

Motor Control Panel 

A motor control centre (MCC) is an assembly of one or more enclosed sections having a 

common power bus and principally containing motor control units. The motor control centre is 

an assembly of several motor starters.   A motor control centre can include electrical metering 

as well as variable frequency drives, direct on line (DOL) and Star-Delta motor starters. The 

control panel contains the controller which communicates to the motor drives, usually housed 

in an MCC.  The controller may be a PLC (programmable logic controller) or combination of 

relays and switches.  Instruments and external inputs such as water level and pressure switches 

are connected to the control panel.  

27. Introduction to Sludge Pump 

Sludge produced in wastewater treatment plants must be conveyed from point to point in the 

plant in conditions ranging from a watery sludge to a thick sludge. Sludge may also be pumped 

off-site for long distances for treatment. For each type of sludge and pumping application a 

different type of pump may be needed. 

https://dec.alaska.gov/water/opcert/Docs/Chapter6.pdf
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Suitable pumps for sludge 

Pumps can generally be divided into centrifugal pumps (with different impellers) and 

displacement pumps (progressive cavity, rotary lobe, piston). Centrifugal pumps are suitable for 

high flow rates and low solid contents; the problem is choosing a proper size. At any given 

speed, centrifugal pumps operate well only if the pumping head is within a relatively narrow 

range. The variable nature of sludge, however, causes pumping heads to change. The selected 

pump must have sufficient clearance to pass the solids without clogging. Usual centrifugal 

pumps can cause the break up of flocculent particles in activated sludge. Good experiences in 

this respect have been made with screw-shaped impellers.  

Ref: https://cgi.tu-harburg.de/~awwweb/wbt/emwater/lessons/lesson_b5/lm_pg_1378.html 

 

 

https://cgi.tu-harburg.de/~awwweb/wbt/emwater/lessons/lesson_b5/lm_pg_1378.html
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28. Introduction of Aerators 

Aerators: 

Types of aerators used in Water Treatment  

The most common aerators aerators used in water treatment are: 

1. Gravity Aerators: In gravity aerators, water is allowed to fall by gravity such that a 

large area of water is exposed to atmosphere, sometimes aided by turbulence. Cascade 

aerators and Multi ‐tray aerators are two examples of this type.  

2. Fountain Aerators: These are also known as spray aerators with special nozzles to 

produce a fine spray.  

3. Injection or Diffused Aerators: It consists of a tank with perforated pipes, tubes or 

diffuser plates, fixed at the bottom to release fine air bubbles from compressor unit.  

4. Mechanical Aerators: Mixing paddles as in flocculation are used. Paddles may be 

either submerged or at the surface. 

Ref: Wastewater Engineering by Metcalf and Eddy 

29. Troubleshooting of Sludge Treatment Units  

Operational Trouble Causes Remedies 

Centrifuge 

Centrifuge dewatering 

efficiency reduced  

Screw rotor chocking  Clean the 

screw/bowl/pipelines 

frequently  

Inadequate PE dosing  Increase PE dosing  

Inadequate inlet feed 

pressure  

Maintain designed feed 

pressure  

Clean the gap between the 

blade of the screw and the 
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hood  

Sticking of sludge cake to 

screw  

Inadequate conditioning of 

sludge  

Add more PE dose to the 

sludge  

Sludge drying Bed  

Sludge taking longer time to 

dry  

 

Bed surface clogged  Rake over the upper layer to 

remove clogging  

Clogged drains  Check the drain pipes  

Exhausted media  Replace the sand media  if 

required  

Thick sludge layer  Reduce the sludge layer  

 

(Ref: ETP Operator Participant Handbook by GIZ) 

30. Commissioning of Effluent Treatment Plant 

Pre-Commissioning Documentation: 

Pre-feasibility Report comprising details of land breakup of the plant, process description, 

design details of plant, inlet and outlet parameter, flow diagram, water consumption details, 

details of civil work, mechanical and electric equipment, sludge management, etc. 

 

Treatability Study Report comprising details of source and quantity of wastewater,  sampling 

details, laboratory tests (BOD, COD, Ammonical Nitrogen, TDS, etc) inlet and outlet parameter, 

stage wise/unit wise reduction of wastewater parameters, etc. 

 

Necessary Permission: 

 Environment Clearance wherever applicable 
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 CTE/CCA from State Pollution Control Board (SPCB) or Pollution Control Committee 

(PCC) 

 Authorization from SPCB or PCC for disposal of ETP sludge in TSDF site 

The on-site testing required during the Pre-commissioning phases is summarised below: 

 Hydrostatic Testing of Structures and Pipes  

 Mechanical equipment checks and testing  

 Electrical equipment checks and testing  

 General Equipment Tests  

 Control equipment checks and testing  

 Calibration tests for instruments and equipment 

31. Guideline for Record Keeping 

All operating records of the various treatment units in a plant should be properly compiled on a 

day-to-day basis and daily, monthly and yearly reports prepared, maintained and periodically 

reviewed. These reports will form a valuable guide to better operation and serve as an 

important document in the event of a legal suit resulting from nuisance or danger attributed to 

the plant or for meeting the statutory requirements about the satisfactory performance of the 

plant, computers should be used for storing and compiling such voluminous information and to 

have easy access for prompt information when called for. This would also help in reviewing the 

performance of the various equipments and plant as whole.  

Time  Parameter  

Daily  pH, DO , colour.  

Weekly  MLSS  and SVI (for ASP only); TSS; TDS; and COD  

Monthly  BOD  
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Quarterly or less frequently  Heavy metals  

 

Ref: 1. ETP Operator Participant Handbook 

3. Guidelines for Operation and Maintenance of ETP by 

MPCB(http://mpcb.gov.in/images/pdf/part.pdf) 

32. Air Pollution  

One of the formal definitions of air pollution is as follows – ‘The presence in the atmosphere of 

one or more contaminants in such quality and for such duration as is injurious, or tends to be 

injurious, to human health or welfare, animal or plant life.’ It is the contamination of air by the 

discharge of harmful substances. Air pollution can cause health problems and it can also 

damage the environment and property. It has caused thinning of the protective ozone layer of 

the atmosphere, which is leading to climate change.  

Common examples include carbon monoxide, sulfur dioxide, chlorofluorocarbons (CFCs), and 

nitrogen oxides produced by industry and motor vehicles. Photochemical ozone and smog are 

created as nitrogen oxides and hydrocarbons react to sunlight.  

The substances that cause air pollution are called air pollutants. Pollutants that are pumped 

into our atmosphere and directly pollute the air are called primary pollutants. Primary pollutant 

examples include carbon monoxide from car exhausts and sulfur dioxide from the combustion 

of coal. 

Further pollution can arise if primary pollutants in the atmosphere undergo chemical reactions. 

The resulting compounds are called secondary pollutants. Photochemical smog is an example of 

this. 

 

 

http://mpcb.gov.in/images/pdf/part.pdf
http://en.wikipedia.org/wiki/Carbon_monoxide
http://en.wikipedia.org/wiki/Sulfur_dioxide
http://en.wikipedia.org/wiki/Chlorofluorocarbon
http://en.wikipedia.org/wiki/Nitrogen_oxide
http://en.wikipedia.org/wiki/Industry
http://en.wikipedia.org/wiki/Ozone
http://en.wikipedia.org/wiki/Smog
http://en.wikipedia.org/wiki/Hydrocarbon
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Sources and Causes 

The air quality in Delhi and National Capital Region (NCR) is one of the worst in the world, as 

per a WHO survey of 1600 world cities. Air pollution in India is the fifth largest killer and it is 

estimated to kill 1.5 million people every year. In Delhi, poor quality air damages irreversibly 

the lungs of 2.2 million or 50 percent of all children. In November 2016, in an event known as 

the Great smog of Delhi, the air pollution spiked far beyond acceptable levels. Levels of PM2.5 

and PM 10 particulate matter hit 999 micrograms per cubic meter, while the safe limits for 

those pollutants are 60 and 100 respectively (WHO). 

Coal and major industries (like cement and textile) have switched to cheaper fossil fuel based 

alternatives (like petcoke and furnace oil) to avoid the carbon tax levy. Petcoke and furnace oil 

release significantly higher quantities of greenhouse gas emissions than coal, and pose greater 

risks to health and environment. Although these fuels have been banned in Delhi for several 

years, the fumes from their rampant industrial use in neighboring states permeate to the 

capital. Other activities contributes to the Delhi’s air pollution include other anthropogenic 

activities, such as the illegal garbage burning in the city and crop burning in neighboring states.  

Social Effects of Air Pollution  

In children and adults, both short- and long-term exposure to ambient air pollution can lead to 

reduced lung function, respiratory infections and aggravated asthma. Maternal exposure to 

ambient air pollution is associated with adverse birth outcomes, such as low birth weight, pre-

term birth and small gestational age births. Emerging evidence also suggests ambient air 

pollution may affect diabetes and neurological development in children (WHO). 
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Common air pollutants and their sources, and effects 

Major Air Pollutants 

Pollutant Description Sources Effects Release 

Carbon 

Monoxide 

(CO) 

CO is an odorless, 

colorless, 

and poisonous gas 

produced by the 

incomplete 

burning of fossil 

fuels 

(gasoline, oil, 

natural gas). 

Cars, trucks, buses, small 

engines, and some 

industrial 

processes are major 

sources. 

Wood stoves, cigarette 

smoke, 

and forest fires are also 

sources of CO. 

CO interferes with the 

blood’s ability 

to carry oxygen, slowing 

reflexes and 

causing drowsiness. In 

high 

concentrations, CO can 

cause death. 

Headaches and stress on 

the heart 

can result from exposure 

to CO. 

Direct 

Nitrogen 

Oxides 

(NOx) 

Nitrogen and 

oxygen 

combine during 

combustion 

(burning) to form 

nitrogen 

oxides. Many 

nitrogen 

oxides are 

colorless and 

odorless gases. 

NOx come from burning 

fuels in 

motor vehicles, power 

plants, 

industrial boilers and other 

industrial, commercial, and 

residential sources that 

burn 

fuels. 

NOx can make the body 

vulnerable to 

respiratory infections, 

lung disease, 

and possibly cancer. NOx 

contributes 

to the brownish haze 

seen over 

congested areas and to 

acid rain. 

NOx easily dissolves in 

water and 

forms acids which can 

cause metal 

corrosion and 

Direct 
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fading/deterioration of 

fabrics. 

Sulfur 

Dioxide 

(SO2) 

SO2 is a gas 

produced by 

chemical 

interactions 

between sulfur 

and oxygen. 

SO2 comes largely from 

burning fossil fuels 

(gasoline, 

oil, natural gas). It is 

released 

from petroleum refineries, 

paper mills, chemical and 

coalburning 

power plants. 

SO2 easily dissolves in 

water and 

forms an acid which 

contributes to 

acid rain. Lakes, forests, 

metals, and 

stone can be damaged by 

acid rain. 

Direct 

Volatile 

Organic 

Compounds 

(VOCs) 

VOCs are organic 

(contain 

carbon) 

compounds that 

vaporize easily. 

Gasoline, 

benzene, toluene, 

and 

xylene are 

examples of 

VOCs. 

VOCs are emitted as gases 

(fumes). Sources of VOCs 

include burning fuels, 

solvents, 

cleaning supplies, paints, 

and 

glues. Cars are a major 

source 

of VOCs. 

VOCs contribute to smog 

formation 

and can cause serious 

health 

problems such as cancer. 

They may 

also harm plants. 

Direct 

Particulate 

Matter 

(PM) 

also known 

as 

Particle 

Pollution 

Particulate matter 

is a term 

used to describe 

very small 

solids. Smoke, 

ash, soot, 

dust, lead, and 

other 

particles from 

burning fuels 

Some particles are directly 

emitted from cars, trucks, 

buses, factories, 

construction 

sites, tilled fields, unpaved 

roads, and burning wood. 

Other particles are 

indirectly 

formed when gases from 

burning fuels react with 

Particulate matter can 

reduce 

visibility and cause a 

variety of 

respiratory problems. 

Particulate 

matter has also been 

linked to 

cancer. It can also 

corrode metal; 

Direct 

and 

formed 

in 

the air 
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are examples of 

some of 

the compounds 

that make 

up particulate 

matter. 

sunlight and water vapor. erode building and 

sculptures, and 

soil fabrics. 

Lead Lead is a metal 

found 

naturally in the 

environment 

as well as in 

manufactured 

products. Small 

solid 

particles of lead 

can 

become 

suspended in the 

air. Lead can then 

be 

deposited on soil 

and in 

water. 

The major source of lead is 

metal processing with the 

highest levels of lead 

generally 

found near land smelters. 

Other sources include 

waste 

incinerators, utilities, and 

leadacid 

battery manufacturers. 

Exposure to lead can 

cause blood, 

organ and neurological 

damage in 

humans and animals. 

Lead can also 

slow down the growth 

rate in plants. 

Direct 

Ozone (O3) Ozone (O3) is a 

gas not 

usually emitted 

directly into 

the air. Ground 

level ozone 

is created by a 

chemical 

reaction between 

Motor vehicle exhaust, 

industrial emissions, 

gasoline 

vapors, and chemical 

solvents 

are some of the major 

sources 

ofNOx and VOCs. 

Ozone can irritate lung 

airways and 

cause wheezing and 

coughing. 

Repeated exposure can 

cause 

permanent lung damage. 

Ozone 

damages leaves of trees 

Formed 

in 

the air 
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NOx and 

VOCs in the 

presence of 

heat and sunlight. 

and other 

plants. It decreases the 

ability of 

plants to produce and 

store food, and 

reduces crop yield. 

Particulate Matter (PM) 

The PM Stands for Particulate Matter (also called particle pollution): the term for a mixture of 

solid particles and liquid droplets found in the air. Some particles, such as dust, dirt, soot or 

smoke are large or dark enough to be seen with the naked eye. Others are so small they can 

only be detected using an electron microscope. 

 PM10 : inhalable particles, with diameters that are generally 10 micrometers and 

smaller; and 

 PM2.5 : fine inhalable particles, with diameters that are generally 2.5 micrometers and 

smaller. 

 How small is 2.5 micrometers? Think about a single hair from your head. The average 

human hair is about 70 micrometers in diameter – making it 30 times larger than the 

largest fine particle. 

These particles come in many sizes and shapes and can be made up of hundreds of different 

chemicals. Some are emitted directly from a source, such as construction sites, unpaved roads, 

fields, smokestacks or fires. Most particles form in the atmosphere as a result of complex 

reactions of chemicals such as sulfur dioxide and nitrogen oxides, which are pollutants emitted 

from power plants, industries and automobiles. 

Why does particle size matter? 

 

The aerodynamic properties of particles determine how they are transported in air and how 

they can be removed from it. These properties also govern how far they get into the air 

https://www.greenfacts.org/glossary/abc/aerodynamic.htm
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passages of the respiratory. Additionally, they provide information on the chemical composition 

and the sources of particles. 

 

Particles have irregular shapes and their aerodynamic behavior is expressed in terms of the 

diameter of an idealized sphere. The sampling and description of particles is based on this 

aerodynamic, which is usually simply referred to as ‘particle size’. Particles having the same 

aerodynamic diameter may have different dimensions and shapes. Some airborne particles are 

over 10,000 times bigger than others in terms of aerodynamic diameter. 

Based on size, particulate matter is often divided into two main groups: 

 The coarse fraction contains the larger particles with a size ranging from 2.5 to 10 µm 

(PM10 - PM2.5). 

 The fine fraction contains the smaller ones with a size up to 2.5 µm (PM2.5). The 

particles in the fine fraction which are smaller than 0.1 µm are called ultrafine particles. 

 

Most of the total mass of airborne particulate matter is usually made up of fine 

particles ranging from 0.1 to 2.5 µm. Ultrafine particles often contribute only a few percent to 

the total mass, though they are the most numerous, representing over 90% of the number of 

particles. 

 

How are particles formed? 

Coarse particles are produced by the mechanical break-up of larger solid particles. The coarse 

fraction can include dust from roads, agricultural processes, uncovered soil or mining 

operations, as well as non-combustible materials released when burning fossil fuels. Pollen 

grains, mould spores, and plant and insect parts can also contribute to the coarse fraction. 

Finally, evaporation of sea spray can produce large particles near coasts. 

https://www.greenfacts.org/glossary/abc/aerodynamic.htm
https://www.greenfacts.org/glossary/pqrs/particulate-matter.htm
https://www.greenfacts.org/glossary/abc/coarse-particles.htm
https://www.greenfacts.org/glossary/mno/mass-units.htm
https://www.greenfacts.org/glossary/pqrs/particulate-matter.htm
https://www.greenfacts.org/glossary/pqrs/PM10-PM2.5-PM0.1.htm
https://www.greenfacts.org/glossary/def/fine-particles-ultrafine-particles.htm
https://www.greenfacts.org/glossary/mno/mass-units.htm
https://www.greenfacts.org/glossary/pqrs/PM10-PM2.5-PM0.1.htm
https://www.greenfacts.org/glossary/def/fine-particles-ultrafine-particles.htm
https://www.greenfacts.org/glossary/mno/mass-units.htm
https://www.greenfacts.org/glossary/def/fine-particles-ultrafine-particles.htm
https://www.greenfacts.org/glossary/pqrs/particulate-matter.htm
https://www.greenfacts.org/glossary/def/fine-particles-ultrafine-particles.htm
https://www.greenfacts.org/glossary/def/fine-particles-ultrafine-particles.htm
https://www.greenfacts.org/glossary/mno/mass-units.htm
https://www.greenfacts.org/glossary/def/fine-particles-ultrafine-particles.htm
https://www.greenfacts.org/glossary/abc/coarse-particles.htm
https://www.greenfacts.org/glossary/abc/coarse-particles.htm
https://www.greenfacts.org/glossary/abc/coarse-particles.htm
https://www.greenfacts.org/glossary/def/fossil-fuel.htm
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Fine particles are largely formed from gases. Ultrafine particles (up to 0.1 µm) are formed 

by nucleation, which is the initial stage in which gas becomes a particle. These particles can 

grow up to a size of 1 µm either through condensation, when additional gas condensates on the 

particles, or through coagulation, when two or more particles combine to form a larger particle. 

Particles produced by the intermediate reactions of gases in the atmosphere are 

called secondary particles. 

 

 

Combustion of fossil fuels such as coal, oil, and petrol can produce 

https://www.greenfacts.org/glossary/def/fine-particles-ultrafine-particles.htm
https://www.greenfacts.org/glossary/def/fine-particles-ultrafine-particles.htm
https://www.greenfacts.org/glossary/mno/mass-units.htm
https://www.greenfacts.org/glossary/mno/nucleation.htm
https://www.greenfacts.org/glossary/mno/mass-units.htm
https://www.greenfacts.org/glossary/abc/atmosphere.htm
https://www.greenfacts.org/glossary/pqrs/primary-particles-secondary-particles.htm
https://www.greenfacts.org/glossary/def/fossil-fuel.htm
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 Coarse particles from the release of non-combustible materials such as fly ash, 

 Fine particles from the condensation of materials vaporized during combustion, and 

 Secondary particles through the atmospheric reactions of sulphur oxides 

and nitrogen oxides initially released as gases. 

Which materials are the main components of particulate matter? 

On average, the two main components of particulate matter  are sulphate and organicmatter. 

This is true both for fine particles (PM2.5) and for coarse and fine particles combined (PM10). 

On days when the levels of particulate matter in the air are high (PM10 exceeds 50 µg/m3), 

nitrate is also a major component of both PM10 and PM2.5. 

PM10 and PM2.5 affects human health and the environment more than the other particulate 

matter, due to its diameter. 

Particulate matter contains microscopic solids or liquid droplets that are so small that they can 

be inhaled and cause serious health problems. Particles less than 10 micrometers in diameter 

pose the greatest problems, because they can get deep into your lungs, and some may even get 

into your bloodstream. 

Social Effects 

PM10 and PM2.5 include inhalable particles that are small enough to penetrate the thoracic 

region of the respiratory system. Particulate Matter leads to respiratory and cardiovascular 

morbidity, such as aggravation of asthma, respiratory symptoms and an increase in hospital 

admissions; it leads to cardiovascular and respiratory diseases as well a lung cancer, PM also 

causes changes in blood chemistry that can result in clots that may lead to heart attacks. 

(WHO, Europe). 

Reference: https://www.env.go.jp/earth/coop/coop/document/01-apctme/contents.html 

 

https://www.greenfacts.org/glossary/abc/coarse-particles.htm
https://www.greenfacts.org/glossary/def/fly-ash.htm
https://www.greenfacts.org/glossary/def/fine-particles-ultrafine-particles.htm
https://www.greenfacts.org/glossary/pqrs/primary-particles-secondary-particles.htm
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https://www.greenfacts.org/glossary/pqrs/particulate-matter.htm
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33. STANDARD OPERATING PROCEDURE (As an Example) 

ASOPRO1 

PROCEDURE PREPARATION OF LIME SOLUTION 

 Lime powder is delivered in 40 kg bags. 

 Ensure that material is tested and approved for use (Q.C ) 

 Move bags from the ground floor to the mezzanine using electric hoist and basket. 

 Do not place more than four lime bags on the hoist basket at a time. 

 Do not stand under the hoist basket during operation. 

 Start the water flow into the lime solution tank. 

 We are normally preparing 3% concentrated lime solution. 

 Volume of each Lime tank is 20 M3. 

 Hence 600 kg or 15 bags are to be added. 

 SIC must be consulted before lime solution is prepared. 
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ASOPRO2 

(1) Measurement of Inflow. 

The inflow is estimated by measuring the rise on the broad crested weir at the equalization 

tanks. Flow is then calculated by applying weir formula. 

Q = 1815.08 x (h3/2) 

Where, 

Q is unit flow (M3/hr/ft) 

h is water level above the weir, measured in centimeter but converted into meter during 

calculation. 

ft is length of the equalization weir in feet. 

in our case Old eq.tank weir length is 30 ft and both the new tank weir is 4 feet long. 

Example: 

If weir height of old (No:3) tank is 10 cm  

Then Q = 1815.06 x (0.13/2) 

That is 57.39 (M3/hr/ft), 

Old tank weir is 30 feet long hence, 

57.39 x 30 = 1721 M3/hr is the measured flow volume. 

(2) MEASUREMENT OF RAS AND WAS FLOW. 

The return activated sludge flow is measured as per RAS pumping capacity and RAS wetwell 

level difference method. 
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Fill the RAS wetwell level upto 4.0 meter and then stop both sludge discharge valves of Sc1 and 

SC2. 

Start RAS pump and measured the level drop in 30 minutes or 1 hour. 

Calculate the RAS pumping rate. 

The WAS is to be calculated by calculating the time taken to fill the fixed volume bucket (If 

sludge is discharged in the SDB)  

If the sludge discharged in the thickener, Calculate the tine require to fill the fixed volume of 

the thickener. 

(3) MEASUREMENT OF VOLUME OF PRIMARY SLUDGE : 

The primary sludge volume is to be measured by calculating decrease in Primary sludge wetwell 

volume in 30 minutes or 1 hour. 

It can also measured by calculating the time taken to fill fix volume of the thickener  

(4) MEASUREMENT OF FOOD TO MICRO-ORGANISM RATIO (F:Mv). 

The food ‘F’ is the quantity of BOD (Kg/Day) It is calculated by multiplying inflow volume to the 

inlet BOD .The Mv is the quantity of micro-organisms present in the system to treat the BOD.It 

is estimated by multiplying Aeration tank volume to the MLVSS concentration. 

EXAMPLE: 

Suppose Inflow is 40,000 M3, Inlet BOD is 500 mg/lit, Aeration tank Volume is 43350 M3 and 

MLVSS is 60 % of 6000 mg/lit MLSS (i.e. 3600 mg/lit) 

Hence, F = 40,000 x 0.5  

= 20,000 Kg/day. 

Mv           = 43350 x 3.6 

                 = 156060 
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F:Mv = 20000 / 156060  = 0.128. 

(5) MEAN CELL RESIDENTIAL TIME (MCRT) 

The MCRT is also a process control method. It estimates the length of time in days that a 

particle of activated sludge remains in the aeration system. 

It is calculated by dividing the mass of the solids in the aeration tank to the solid living the 

system. 

MCRT = (Aeration tank Volume x MLSS) ./. (effluent volume x Effluent SS) + (WAS volume x WAS 

SS) 

EXAMPLE: 

Aeration tank volume is 43350 M3, MLSS is 6000 mg/lit, Effluent volume is 40,000 M3, Effluent 

SS is 100 mg/lit ,WAS volume is 200 M3, and WAS SS is 20,000 mg/lit 

Hence, MCRT = (43350 x 6). /. (40,000 x 0.1)+(200 x 20 ) 

  = 32.5 days. 

ASOPRO3 

Centrifugal pump starting procedure. 

Suction valve shall be fully opened. 

Priming shall be done by opening the priming valve provided on the pump casing. 

Ensure free rotation of shaft by rotating with hand. 

Check oil level through the OIL level indicator. 

Check the motor rotation coincides with the direction marked in the pump casing. 

Open 3 to 4 turns of discharge valve 
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Energize the motor. 

Open discharge valve full or as per requirement. 

Centrifugal pump stopping procedure. 

Close discharge valve fully. 

switch off the motor. 

Submersible pump starting procedure. 

Keep the discharge valve open. 

Ensure that pump body is fully immersed in the fluid to be pumped. 

Sufficient cooling is to be provided if the pump body is not fully immersed. 

Submersible pump stopping procedure. 

Switch off the pump 

Close the discharge valve if non return valve is not provided. 

Dosing pump starting  procedure. 

Ensure that suction valve is open. 

Start the pump and set the dosing rate as required. 

Check the discharge volume at the discharge end. 

If discharge is less, clean the stainer. 

Dosing pump stopping procedure. 

Switch off the pump. 

Do not close the suction valve. 
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ASOPRO4 

Procedure to carry out the sludge level in the primary and secondary clarifiers at CETP: 

 Sludge gauge foot valve shall be checked for proper working condition 

 Ensured that Iron pipe tied to the gauge is straight and apx 25 cm lower at the bottom. 

 Clarifier bridge rotation shall be stopped while measuring the sludge level 

 The sludge levels have to be checked from both the sides and at 5 meter's distance from the 

center of the clarifiers. 

 The sludge level gauge is to be immersed slowly into the clarifier until it touches the bottom 

and then it has to be pulled up slowly and rested on the clarifier platform for 5 minutes to 

settle down the disperse particles. 

 Measure the settled sludge level and record in the log sheet. 

 The gauge has to be cleaned thoroughly with water after measurement.  

OCP PRO 01 

Procedure for monitoring of influent water flow and characteristics: 

1. PURPOSE : 

The purpose of this procedure is to describe the activities to be carried out for the monitoring 

of influent water flow and characteristics at CETP. 

2. SCOPE: 

This procedure is applicable to the inlet wastewater of CETP 

RESPONSIBILITY: 

Shift in charge is responsible for implementation of this procedure. 
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3. DESCRIPTION OF ACTIVITIES: 

3.1. Inflow volume measurement. 

3.1.1. The waste water which enters into the CETP is measured as per equation of flow over 

broad crested weir Q (cfs/ft) = 3h3/2  whereh is  height of waste water above weir at 

Equalization tanks, in centimeters and ft is width of the weir. Further calculation and 

conversations shall be done as per SOP :PRO:05. 

3.1.2. Surface of all the weir shall be out of any obstruction. Free flow shall be ascertained. 

3.1.3. Weir level shall be checked every 30 minutes. and recorded as per F : PRO : 04 of OCP : 

PRO ; 04. 

3.1.4. Shift in charge shall be informed immediately if inflow volume varies between 1500 

M3/hr to 2100 M3/hr 

3.1.5. Counter checking of the flow calculation shall be carried out as per SOP:PRO:05, and 

recorded as per Flow verification register PRO:FLOW:01 

3.2. Monitoring of inflow characteristics. 

3.2.1. pH of the inflow shall be checked by pH paper at every 30 minutes. and recorded as per 

format F : PRO : 04 of OCP: PRO : 04. 

3.2.2. If pH reading exceeding the norms (i.e. 6.5 to 8.5), Shift in charge shall be informed 

immediately and sample is to be sent to the laboratory for accurate measurement of 

acidity or alkalinity. If lab is closed, sample is to be preserved in the refrigerator. 

3.2.3. After confirming the result, Shift in charge has to take action as per SOP :PRO : 04. 

3.2.4. Other physical parameters like suspended solids, Color, Odor, oil and grease are to be 

visually observed while checking volume and pH and SIC shall  informed to monitoring 

team to find out the source. 

OCP PRO 02 

Procedure for measurement of hydraulic level and sludge level: 

1. PURPOSE : 

The purpose of this procedure is to describe the activities to be carried out for the 

measurement of waste water and sludge level at various treatment units at CETP Vapi. 
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2. SCOPE: 

This procedure is applicable to Equalization tank, Clarifier launders, Aeration tank channels and 

sludge blanket in clarifiers at CETP Vapi. 

3. RESPONSIBILITY: 

Shift in charge is responsible for implementation of this procedure. 

4. DESCRIPTION OF ACTIVITIES: 

4.1. Waste water level at channels and launders. 

 

4.1.1. Equalization tank and wet well free board levels shall be checked and recorded at every 

hour in F:PRO:04 of OCP:PRO:04 

4.1.2. Waste water levels at Primary Clarifier launders and channels of outlet of aeration tanks 

are required to assure equal flow to both the treatment streams. 

4.1.3. For primary clarifier’s launder, free board has to be measured in cms and in case of 

variations between the levels, discharge valves are adjusted to ensure equal flow. 

4.1.4. For aeration tank outlet channel, depth of the flow has to be measured in cms and in 

case of variations between two channel level is found more than 20 cms, discharge of 

RAS / Primary effluent volume are to be adjusted to ensure equal flow. 

4.1.5. The measurements shall be taken every hour as per SOP : PRO : 11 and primary clarifier 

launder level shall be recorded as per the format F : PRO : 04 and Aeration tank channel 

level as per  F:PRO:06 .Both the formats are of OCP : PRO : 04. 

4.2. Sludge levels at primary and secondary clarifiers. 

4.2.1. The Clarifier Bridge shall be stopped while taking the measurements. 

4.2.2. Sludge has to be settled in a gauge for about 5 minutes and then the level  has to be 

measured in cms. 

4.2.3. The measurements shall be taken every four hours as per SOP : PRO :09 and recorded 

as per the format F : PRO : 04 and F:PRO:06 of OCP : PRO : 04. 
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OCP PRO 03 

Procedure for selection of proper pump to deliver the waste water from equalization tank, 

RAS, Filtrate and Sludge Handling: 

1. PURPOSE: 

The purpose of this procedure is to choose the appropriate pump to transfer the wastewater 

and sludge for steady plant operation and to avoid the wastage of electrical energy. 

2. SCOPE:This procedure is applicable for the pumping of inflow to the Primary Clarifiers, RAS, 

Filtrate pumping to Equalization tank, Primary Sludge to the thickeners. and  thickeners to 

SDB / decanters. 

3. RESPONSIBILITY: 

Shift in charge is responsible for implementation of this procedure 

4. DESCRIPTION OF ACTIVITIES: 

4.1. The details of pumps with capacity are given in Annexure A : PRO : 01. 

4.2. The selection of pumps for the pumping of volume of inflow from Equalization tank, 

RAS, Filtrate and sludge handling shall be as given in the following table. 

 

Area PREFERENCES 

Inflow (M3/ hr) I II 

 1600 100 Hp 75Hp & 30Hp 

  750 and  < 1600 2Nos of 30Hp 75 Hp 

< 750 30 Hp -- 

RAS (M3/ hr)   
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  600 2 Nos of 40Hp 100 Hp 

 300 and < 600 40 Hp 2 Nos of 20Hp 

< 300 20 Hp -- 

Sludge Level in 

Primary Clarifiers 

  

< 20 cms 5 Hp submersible 5 Hp centrifugal. 

 20cms and < 

70cms 

One Centrifugal & one 

submersible. 

2 Nos of 5 Hp Centrifugal. 

 70cms All three pumps. All three pumps +10 Hp 

diesel pump.. 

Filtrate Pump 

Sump 

  

(A) Filtrate Tank 

 

One submersible pump.  

(B) Filtrate Tank 

level increases 

Both submersible pumps. Diesel pump with 

submersible pump. 

Thickeners to SDB One 12.5 Hp centrifugal * 

Thickeners to 

Decanters 

1 Hp submersible for Alfa 

laval, 4 Hp submersible for 

Humboldt. 

12.5 Hp submersible for 

both the decanters. 
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4.3. Eqwetwell level shall be kept between 1 to 3 meter and RAS wetwell level between 2 to 

5 meter to ensure that No pump (related to the corresponding wetwell ) shall run dry.. 

4.4. Withdrawal of primary sludge from the Clarifier shall be continuous. 

4.5. Operation of Starting and stopping of the pump Shall be as per the Standard Operation 

Procedure sand pump operation manual as per SOP : PRO : 08. 

4.6. Filtrate sump. 

4.6.1. The average volume of thickener over flow, centrate of the decanters and Sludge drying 

bed filtrate are as under. 

4.6.2. Avg.. Feed rate of Primary sludge to the thickeners : 50 M3/hour. 

4.6.3. Avg.. Feed rate to the decanters from the thickeners : 30 M3/hour. 

4.6.4. Avg..overflow  rate from the thickeners :                      20 M3/hour. 

4.6.5. Avg..centrate rate from the decanters  :                       27 M3/hour. 

4.6.6. Avg.. Feed rate of secondary sludge to the SDBs     : 15 M3/hour. 

4.6.7. Avg..Filtrate  rate of SDBs     :                                       1.5 M3/hour. 

4.6.8. Total collected volume at filtrate tank (4.6.4+4.6.5+4.6.7) 48.5 M3/hour. 

4.6.9. It is to be ensured that both 10 HP submersible pumps are in working condition. 

4.6.10 In case any of the two submersible pumps is out of order, diesel pump shall be used as 

spare pump.  

4.6.11 Filtrate tank level shall be monitored twice a shift to ensure that filtrate pump shall not 

run dry. Both the pump shall be operated simultaneously if required. 

4.6.12 Since filtrate from SDB flows into filtrate tank, it has to be ensured to keep low level in 

the tank so that there is no stagnation at SDB filtrate sump. 

OCP PRO 04 

Procedure for controlling various hydraulic flows and operational parameters of CETP: 

1. PURPOSE: 

The purpose of this procedure is to describe the activities to be carried out for controlling 

operational parameters at CETP. 
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2. SCOPE: 

The procedure is applicable to the pre-primary, primary and secondary treatment units at CETP. 

Details of each treatment units are as below. 

2.1. Pre- primary treatment units consist of (1) main inlet chamber (2) Screen chamber and 

(3) grit chamber operations. 

2.2. Primary treatment units consist of (1) Equalization tanks (2) Equalization pump house 

(3) Primary clarifiers and (4) Primary sludge handling including operation of thickeners 

and decanters. 

2.3. Secondary treatment unit consists of (1) Aeration tanks (2) Dosing of alum (3) Secondary 

clarifiers (4) RAS pumping and (5) Sludge drying beds. 

3. RESPONSIBILITY: 

Shift in charge is responsible for implementation of this procedure. 

4. DESCRIPTION OF ACTIVITIES: 

4.1. Main inlet chamber:  

4.1.1. It is to be ensured that there is no leakage from bypass valve and inlet valve is fully 

open. 

4.1.2. In case of an emergency situation where bypass has to be done, OCP : PRO : 11 shall be 

followed. 

4.2. Screen chamber.  

4.2.1. Raking shall be done according to accumulation of screening and disposal shall be 

ensured as per OCP : PRO : 09. 

4.3. Grit Chamber.  

4.3.1. Functioning of grit chamber units shall be monitored and recorded hourly as per format 

F : PRO : 04. If any abnormal noise is observed, machine has to be stopped immediately 

and information shall be passed to mechanical maintenance dept. for repairing. 

4.4. Equalization tanks. 

4.4.1. All the mixers and aerators shall be checked for smooth operation and adjoining 

supplementary parts like cable and ropes are to be inspected regularly. 
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4.4.2. Operation of aerators and mixers are to be observed and operating conditions are to 

mentioned in the format F : PRO : 04. 

4.4.3. pH and volume of inflow shall be checked every 30 minutes and recorded as per format 

F : PRO : 04. 

4.4.4. Proper functioning of Inlet and outlet valves of the equalization tanks have to be 

ensured. If any abnormality is found, it shall be immediately reported to mechanical 

maintenance department for repairing. 

4.4.5. The optimum free board level shall be maintained between 50 to 250 cms. 

4.4.6. The mixers of the Eq tank No:3 (Old Eq tank) shall be stopped when the mixer blades are 

visible. 

4.5. Equalization pump house. 

4.5.1. To pump the waste water from Eq tank, selection of pump shall be done as per OCP : 

PRO : 03. 

4.5.2. Proper housekeeping shall be ensured. 

4.5.3. Equal distribution of the flow to both the primary clarifiers shall be ensured by checking 

launder levels. Recording of operating pumps and launder levels are to be done as per 

format F : PRO : 04. 

4.6. Primary Clarifiers. 

4.6.1. All the mechanical equipment viz. rotating mechanism, rails etc are to be visually 

monitored daily and in case of any abnormality is found, it shall be reported to 

mechanical dept. immediately. 

4.6.2. Sludge levels in each Clarifier are to be checked every 4 hours and shall be recorded as 

per format F : PRO : 04. Sludge level shall be less than 40 cms and if increases, 

withdrawal of sludge shall be increased and sludge pumping shall be done as per OCP : 

PRO : 03 and recorded as per format F : PRO : 04. 

4.6.3. Physical characteristics of Primary effluent like turbidity color and odor shall be 

observed while sampling and if any abnormality is found, S.I.C shall be informed 

immediately. 

4.7. Primary Sludge Pump House. 
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4.7.1. Pumps are to be operated according to sludge level in the primary clarifiers and 

selection of pump is to be done as per OCP : PRO : 03 and recorded as per format F : 

PRO : 04. 

4.7.2. House keeping of the pump house is to be ensured.  

4.8. Sludge Thickeners. 

4.8.1. Operation of sludge thickeners is to be ensured as per SOP : PRO : 15. 

4.9. Aeration tanks. 

4.9.1. Refer OCP : PRO : 06. 

4.10. Secondary Clarifiers. 

4.10.1.All the mechanical equipment viz. rotating mechanism, rails etc are to be visually 

monitor daily and in case of any abnormality is found, it shall be reported to mechanical 

dept. immediately. 

4.10.2.Sample for checking of 30 minutes settling (i.e. sludge compactness) is being taken every 

6.0 hrs and recorded as per format F : PRO : 06. The normal range is between 200 and 

320 ml / lit. If sludge compaction is found to be more than 320 or less than 200, SIC 

must be informed and corrective and preventive actions are to be taken as per SOP : 

PRO : 13. 

4.10.3 Sludge levels in each Clarifier are to be checked every 6 hours and shall be recorded as 

per format F : PRO : 06. Sludge level shall be less than 40 cms and if it is found to be 

more, withdrawal of sludge shall be increased and sludge pumping shall be done as per 

OCP : PRO : 03 and recorded as per format F : PRO : 06. 

4.10.4 Physical characteristics of Secondary effluent like turbidity, color and odor shall be 

observed while sampling and if any abnormality is found, corrective and preventive 

actions are to be taken as per SOP : PRO : 13. 

4.11. RAS pump house. 

4.11.1 Pumps are to be operated according to MLSS concentration in the aeration tanks as well 

as sludge level of the secondary clarifiers and selection of pump is to be done as per 

OCP : PRO : 03 and recorded as per format F : PRO : 06. 
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4.11.2 House keeping of the pump house is to be ensured. 

4.11.3.RAS wet well level is to be adjusted according to sludge level in the secondary clarifiers. 

as well as to ensure that RAS pump shall not run dry and also to avoid wetwellO’flow. 

Optimum operating level is 2 to 5 meter.  

Decanter house. 

4.12.1 Operation of decanters is to be done as per manual SOP : PRO : 16 and results are 

recorded as per format F : PRO : 07 and F:PRO:08 

4.12.2 Quality of Centrate and cake are decided as per suspended solid concentration and the 

allowable range for centrate SS is between 180 and  200 mg/lit and moisture shall not 

be exceed 80 % in the cake. In case quality of centrate and/or cake is/are exceeds the 

norms, corrective and preventive actions are to be taken as perSOP : PRO : 16 

4.12. Sludge Drying Beds. 

4.13.1 REFER OCP : PRO : 07. 

OCP PRO 05 

Procedure for handling, preparation and dosing of chemicals: 

1. PURPOSE: 

The purpose of this procedure is to describe the activities to be carried out at the time of 

handling, preparation and dosing of plant chemicals. 

2. SCOPE: 

This procedure is applicable to handling, preparation and dosing of lime, Liquid Alum, 

Aluminum chloride and polyelectrolyte at various treatment units at CETP.. 

3. RESPONSIBILITY: 

Shift in charge is responsible for implementation of this procedure. 

4. DESCRIPTION OF ACTIVITIES: 
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4.1. It is to be ensured that all the plant chemicals are tested in the lab as per OCP : LAB : 03 

and are upto the specification level. 

4.2. It is to be ensured that PPEs shall be provided and used at the time of handling these 

chemicals. 

4.3. Weighing balance has to be calibrated as per OCP : LAB : 02 and weighing shall be done 

only on those balance for preparation of required strength solution. 

4.4. Currently Polyelectrolyte of Diachi P-700 and Rishabh 2520 grades are in use at 

decanters. 

4.5. Selection of proper Polyelectrolyte grade is carried out in the lab and results are 

compared with current grade. If the results are matching then other grade shall be used. 

4.6. Spillage of the chemicals on the floor shall be avoided. 

4.7. Storage tanks and pipefitting shall be checked for leakage before unloading the 

chemicals. 

4.8. Preparation of solutions has to be done as per SOP : PRO : 07. 

4.9. Dosing rate of chemicals has to be decided as per the jar test results and shall be 

checked frequently. If any variation in dosing rate is found, it has to be corrected 

immediately. 

4.10. If the dosing pump gland or other joints found leaking, collection pan shall be kept 

under the leakage point to avoid spillage and wasting of chemicals.  

4.11. Stock of Plant chemicals shall be checked by measuring the storage tank level 

periodically and recorded in F:PRO:04 and F:PRO:08 of OCP:PRO:04, F:PRO:05 of 

OCP:PRO:06. 

 

OCP PRO 06 

Procedure for monitoring of Aeration tanks for optimum treatability: 

1. PURPOSE: 

Purpose of this procedure is to monitor and control the operational parameters of aeration 

tank so that efficiency of aeration system is sustained. 
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2. SCOPE: 

This procedure is applicable to the Aeration tanks at CETP. 

3. RESPONSIBILITY: 

Shift in charge is responsible for implementation of this procedure. 

4. DESCRIPTION OF ACTIVITIES: 

4.1. It is to be ensured that operation of aeration tanks is done as per SOP :PRO : 11. 

4.2. Working of each aerator is to be observed periodically and shall be recorded as per 

format F : PRO: 05. 

4.3. It is to be ensured that hydraulic load is distributed equally to both aeration tanks by 

measuring the outlet channel level. The levels are recorded as per format. Refer F : PRO 

: 06 of OCP:PRO:04. 

4.4. If there is an increase in channel level of any aeration tank, the equalization pump 

discharge to primary clarifiers and/or RAS to Aeration tanks are to be adjusted to ensure 

equal flow. 

4.5. It is to be ensured that current load taken by each aerator shall not exceed 32 Amps. 

4.6. If the current load is increased due to increase in hydraulic load and aerators are 

tripped, following actions shall be taken immediately. 

4.6.1 Reduce Equalization pumping till all the aerators put in line and if tripping problem still 

persists, reduce RAS discharge till outlet channel level retains normal condition. 

4.6.2 If any aerator is found taking high Amps without increase in hydraulic load, It shall be 

stopped and Electrical and Mechanical maintenance dept. is to be informed at the 

earliest. 

4.7. DO measurement shall be carried out as per OCP : LAB : 07.and once the DO 

measurement is complete, the results are to be given to shift in charge. 
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OCP PRO 07 

Procedure for operation and maintenance of sludge drying beds: 

1. PURPOSE: 

Purpose of this procedure is to describe the activities to operate and maintain the Sludge drying 

beds in a way that the solid waste of primary and secondary sludges of CETP can be handled 

efficiently. . 

2. SCOPE: 

This procedure is applicable to the sludge drying beds at CETP. 

3. RESPONSIBILITY: 

Shift in charge is responsible for implementation of this procedure. 

4. DESCRIPTION OF ACTIVITIES: 

4.1. Details regarding Nos. of SDBs area, dimension, volume and function are given in 

annexure A : PRO : 03. 

4.2. It is to be ensured that SDB is not over flow while filling 

4.3. It is to be ensured that filtrate line is cleaned and free flow of filtrate is ascertained. 

4.4. It is to be ensured that sludge contractor is providing proper PPEs to the workers and it 

is being used regularly. 

4.5. Transportation and disposal of sludge are to be carried out as per OCP : PRO : 08. 

4.6. After SDB is emptied, Raking shall be ensured at the top layer  

4.7. Condition of all the SDBs are to be checked every day and logged as per format F : PRO : 

01 

4.8. If filtration and drying of sludge bed is taking longer than normal, inform maintenance 

department for corrective and preventive actions.  
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OCP PRO 08 

Procedure for collection, transportation and disposal of sludge from Sludge drying beds, 

Decanters and cleaning material of wetwells& tanks 

1. PURPOSE : 
The purpose of this procedure is to dispose the sludge from the sludge Drying Beds, Decanters 

and cleaning material of wetwells& tanks 

2. SCOPE: 
This procedure is applicable for the sludge collected at Sludge Drying Beds, Decanters and 

cleaning material of wetwells tanks. 

3. RESPONSIBILITY: 
Shift in charge is responsible for implementation of this procedure 

4. DESCRIPTION OF ACTIVITIES: 

4.1. Collection, Transportation and disposal of the sludge from Decanters. 

4.1.1. Tractor and trolley shall be assured to be in good condition and available whenever 

required. 

4.1.2. Disposal site shall be planed and preparation for land filling to be completed well in 

advance. 

4.1.3. Tractor trolley shall be filled upto approximately 6 inches from the top to avoid spillage 

on road. 

4.1.4. Workers who are engaged to the job shall be provided with PPEs like Gumboot, Hand 

gloves, Cotton Cloth etc. 

4.1.5. Decanter operation has to ensure that the sludge shall not be less then 20% of solids. 

4.1.6. Decanter flute/chute cloth condition is to be monitored regularly.  

4.1.7. Decanter shall not be operated without chute cloth. 

4.2. Collection, Transportation and disposal of the sludge from SDB operation. 

4.2.1. Signboards shall be kept indicating whether the SDBs are ready for digging, filling or 

kept for drying. 

4.2.2. Sludge digging shall be carried out in the drying beds if the thickness of cake is more 

than 30 cm.  
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4.2.3. Tractor and trolley shall be assured to be in good condition and available whenever 

required. 

4.2.4. Disposal site shall be planned and preparation for land filling to be completed well in 

advance. 

4.2.5. Tractor trolley shall be filled upto approximately 6 inches from the top to avoid spillage 

on road. 

4.2.6. It shall be ensured that the workers who are engaged in the job shall be provided with 

PPEs like Gumboot, Hand gloves, Cotton Cloth etc. 

4.2.7. After emptying the SDB, raking shall be done thoroughly to enhance filterability 

 

OCP PRO 09 

Procedure for collection transportation and disposal of waste (other than sludge). 

1. PURPOSE : 

The purpose of this procedure is to describe the activities to be carried out for collection, 

transportation and disposal of screenings, grit, and cotton waste  

2. SCOPE:This procedure is applicable to the screenings, grit and scum generated at, (A) 

Screen chambers (B) Grit chambers (C) Primary clarifiers (D) Sludge Thickeners and used 

Cotton waste generated during cleaning / servicing of CETP equipment’s. 

3. RESPONSIBILITY: 

Shift in charge is responsible for implementation of this procedure 

4. DESCRIPTION OF ACTIVITIES: 

4.1. Collection of debris. 

4.2. Screen Chambers. 

4.2.1. The Screenings shall be racked once an hour or as per requirement and packed in used 

HDPE bags. 

4.3. Grit Chambers. 
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4.3.1. Grit has to be collected in used HDPE bags from drums kept at the bottom of grit 

classifier and stored in the temporary storage area. 

4.4. Primary clarifiers. 

4.4.1. Scum from the primary clarifier surface shall be collected in the scum pit. Scum pit shall 

be cleaned periodically. 

4.5. Sludge thickeners: 

4.5.1. Scum floating at the top of the thickeners shall be screened and disposed at the 

landfilling site with sludge as per requirement. 

4.6 Cotton Waste 

4.6.1 Cotton waste, which is used in Mech / Elect unit’s cleaning activity and from all other 

use, shall be disposed at the land filling site along with sludge. 

4.7 Transportation and disposal: 

4.7.1 Screening, collected in bags shall be emptied into the trailers and transported to the 

designated site where sludge is disposed and dumped along with the sludge. Disposal of 

the waste shall be carried out as per OCP : PRO :08. 

4.8 General: 

4.8.1 The quantity of grit and screening shall be periodically measured and recorded as per 

format F : PRO : 02. 

OCP PRO 10 

Procedure for cleaning of all wetwells, tanks and disposal of waste: 

1. PURPOSE: 

The purpose of the procedure is to describe the activities to be carried out for the cleaning of 

wetwells, tanks and disposal of waste. 

2. SCOPE: 

This procedure is applicable to all the tanks and wetwells at CETP. 

3. RESPONSIBILITY: 

Plant Manager is responsible for implementation of this procedure. 
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4. DESCRIPTION OF ACTIVITIES: 

4.1. List of the tanks and wetwells along with cleaning schedule is  as per annexure A : PRO : 

02. 

4.2. It is to be ensured that PPEs are provided before the cleaning work begins. 

4.3. It is to be ensured that sufficient manpower and equipment are available to complete 

the job as per schedule. 

4.4. Work permit has to be taken prior to begin the cleaning work as per procedure OCP : 

H&S :01. 

4.5. It is to be ensured that waste produced during cleaning is directly loaded into vehicles or 

to be dumped on the PP sheet but not on soil. 

4.6. Proper care has to be taken that there is no spillage during transportation. 

4.7. Disposal shall be done only at designated site as per the procedure OCP : PRO : 08. 

 

OCP PRO 11 

Procedure for controlling of the bypassing the Inflow to CETP, in case of an emergency 

situation: 

1. PURPOSE: 

Purpose of this procedure is to control the bypassing of influent in case of an Emergency 

situation so that to minimize the probable damage to CETP. 

2. SCOPE: 

This procedure is applicable to the Influent received at inlet chamber at CETP. 

3. RESPONSIBILITY: 

Plant Manager is responsible for implementation of this procedure. 

4. DESCRIPTION OF ACTIVITIES: 

Partial or Full bypassing of the influent to the Damanganga river becomes inevitable incase of 

the following exigent situations. 

4.1. Full bypass. 
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4.1.1. Power failure for longer duration (more than 5 hrs or more than holding capacity). 

4.1.2. Unusual characteristic of inflow by organic load and odor to protect biomass. 

4.1.3. Break down of major treatment equipment. 

4.2. Partial bypass. 

4.2.1. High strength acidity or alkalinity of inflow for several hours. 

4.2.2. Hydraulic load exceeding holding capacity of equalization tanks. 

4.2.3. Planned maintenance of Primary, Secondary clarifier and Aeration tank. 

4.2.4. Incase of the conditions 4.2.1,4.2.2,4.2.3 bypassing is to be done based upon the 

available volume in the Equalization tanks and flow rate of the influent. 

4.2.5. S.I.C shall keep the operational free board of equalization tanks at about 80 cms to 

accommodate excess inflow, acidic inflow and power failure for a short duration. 

4.2.6. It is to be ensured that equalization pumping has to be selected to treat maximum 

hydraulic flow as per OCP : PRO : 03. 

4.2.7. S.I.C shall keep in touch with monitoring officer for the expected duration of acidic 

influent and shall be ready with lime solution for neutralization. 

4.2.8. In the event of power failure, S.I.C shall contact Electrical Engineer and/or G.E.B 

personnel for assessing the cause of failure and approximate time of power resumption. 

4.2.9. S.I.C shall keep in touch with the monitoring officer for any increase in hydraulic 

discharge of Lift pumping stations, individual industries to asses the quantity of influent. 

4.2.10. It is to ensure that all equalization tanks shall be filled upto 60 cms of free board before 

starting of bypass of influent. 

4.2.11. Once the equalization tanks are filled upto 60 cms of free board intermediate bypass 

chamber valves are opened and then the diversion valve at the inlet chamber. Then inlet 

valve shall be closed. 

4.2.12. The time duration and volume of bypass shall be recorded as per format F:PRO:03 along 

with the reasons for bypassing and corrective actions are taken if any. 

4.2.13. The G.P.C.B Official , shall be informed through proper channel, before bypass is to be 

done. 
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4.2.14. Once the normal conditions are assured, Inlet valve shall be opened then diversion and 

intermediate bypass chamber valves shall be closed tightly. The S.I.C has to ensure that 

no leakage is allowed from the bypass chamber valves. 

 

Actions and Functions for particular Operating Area 

Operating Area Process / Function Procedure/Action 

inlet chamber Operation of inlet 

and bypass valves 

Ensure that inlet valve to CETP is adequately open to allow 

full flow. 

  Ensure that bypass valve is fully closed and no seepage 

occurring. 

  If necessary arrest seepage by closing second valves on 

bypass line. 

 CAUTION Bypass should not be open without approval or 

authorization. 

Course and fine 

screen 

chambers 

Racking and 

collection of 

debris. 

Every hours both screens are to be racked and debris shall 

be collected at designated place. 

  (Periodicity may be increased or decreased based on the 

volume of debris accumulating at bar screen) 

  When the debris are dry, bag in used HDPE bags and each 

days collection to be recorded during first shift log sheet. 

Degritting units Operation of 

degratters 

Ensure Degritting classifiers and screw conveyers operating 

smoothly. 

  If abnormal noise or vibration is observed switched off the 

units immediately. 

  Inform Shift in charge for maintenance help. 

 Collection and 

disposal of grits 

collect the grits from the collection drums into used HDPE 

bags. 
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and debris. 

  Measure and record y accumulated in first shift log sheet. 

  When sufficient quantity is gathered, call tractor trolley 

and dispose off at designated land fill site. 

Inlet channel to 

Eq tanks 

Monitoring of pH 

of Influent. 

IMPORTANT: Ensure that lime solution is prepared and 

lime solution tank is full.  

 

Preparation of lime solution.  

 

 Lime powder is delivered in 40 Kg. Bags. 

 Ensure that material is tested and approved for use 
(Q.C.) 

 Move bags from the ground floor to the mezzanine 
using electric hoist and basket. 

 Do not place more than four lime bags on the hoist 
basket at a time. 

 Do not stand under the hoist basked during operation. 

 Start the water flow into the lime solution tank. 

 We are normally preparing 3% concentrated lime 
solution. 

 Volume of each Lime tank is 20M3. 

 Hence 600 Kg. Or 15 bags are to be added. 
      SIC must be consulted before lime solution is   

prepared.   

  Check the pH of influent in the channel every 30 minutes 

(More frequently in abnormal pH condition.) 

  Record the pH in the log sheet. 

  If pH is below 6.5 and above 8.5, immediately inform Shift 

in charge and wait for instruction. 

  After consultation with shift in charge, Start lime dosing if 

the pH is acidic,  
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  If the pH is alkaline store this flow to one Equalization 

tank. Which can be mix slowly with other low pH 

wastewater. 

Eq tank inlet  

weir 

Flow 

measurement 

Measure and record the level above the weir every 30 

minutes. 

  Flow has been calculated as per the equation Q (M3/ 

second/foot) = 3h3/2 , Where h is height of the water above 

weir. Refer annexure : 1 for further details. 

 

Eq tank High flow If Eq tank level increases due to HIGH FLOW, Shift in 

charge shall be informed,  

  If the flow is increased, due to other than the storm water; 

Monitoring officer shall be informed and advised to find 

out the origin of high flow. 

  Bypass shall not be done without getting approval from 

the plant manager. 

Eq tank wetwell Chemical dosing Chemical dosing shall be done according to Jar test results. 

  IMPORTANT: Chemical storage tank level shall be 

measured every 4.0 hours and recorded in log sheet.  

  Supplier shall be informed 12 hours in advance for next 

consignment. 

Equalization 

pump house 

Inflow pumping to 

primary clarifiers 

Pumping rate shall be selected according to inflow 

quantity and Eq tank level. 

 

  Starting and stopping of the pump shall be performed as 

per annexure :2 

  Inspect pump house twice per shift and observed and 

record any abnormal noise, vibration etc. 
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  Dewatering pump shall be operated as required to pump 

out any leakage and spillage. 

Primary 

clarifiers 

Monitoring and 

measurement of 

Sludge level. 

Measure the sludge level twice a shift and record in log 

sheet. 

  Sludge Level Measurement: 

 

Procedure to carry out the sludge level in the primary and 

secondary clarifiers at CETP: 

 

 Sludge gauge foot valve shall be checked for proper 
working condition. 

 Ensured that Iron pipe tied to the gauge is straight and 
approx. 25 cm lower at the bottom. 

 Clarifier bridge rotation shall be stopped while 
measuring the sludge level. 

 The sludge levels have to be checked from both the 
sides and at 5 meter’s distance from the center of the 
clarifiers. 

 The sludge level gauge is to be immersed slowly into 
the clarifier until it touches the bottom and then it has 
to be pulled up slowly and rested on the clarifier 
platform for 5 minutes to settle down the disperse 
particles. 

 Measure the settled sludge level and record in the log 
sheet. 

 The gauge has to be cleaned thoroughly with water 
after measurement.   

  It is to be ensured that sludge level shall not rise more 

than 40 cms. 

  Sludge withdrawal rate shall be increased if sludge level is 

above 40 cm and decreased if sludge level is within 40 cm 

or less. 
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 Scum removal The scum and debris which are floating on the top of the 

clarifier being removed by modified scraper and its 

function should be observed regularly. 

  If required, buckets of primary effluent can be poured into 

scum trough to push the accumulated scum to the scum 

pit. 

  When sufficient quantity of scum is collected in the scum 

pit,  tractor trolley shall be engaged to dispose the scum at 

designated land fill site. 

 Monitoring  of 

primary over flow 

quality. 

launder level of both the clarifiers shall be checked twice a 

shift and recorded in the log sheet. 

  If more than 10 cms difference is observed, inlet valve of 

the primary clarifiers shall be adjusted. 

 

  Periodicity of the launder level measurement shall be 

increased in case of abnormal condition. 

  pH shall be checked periodically. 

 CAUTION Shift in charge shall be informed immediately if there is 

sludge rises or high suspended solids in the primary 

clarifier over flow is observed. 

  Shift in charge has to adjust sludge wasting rate and/or 

chemical dosing rate in the equalization wetwell if above 

mentioned condition is observed. 

  The actions which are taken to control the sludge bulking 

and high SS overflow, shall be recorded separately. 

 Operation of 

Scraper 

mechanism 

Rotation of the scraper mechanism shall be observed 

periodically. 
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 IMPORTANT If abnormal noise, jerky motion or immobile condition 

observed, shift in charge shall asked for maintenance help. 

Primary sludge 

pumping 

station. 

Discharge of 

primary sludge to 

sludge thickeners 

or sludge drying 

beds. 

Selection of pump for discharging the sludge shall be 

carried out as per sludge blanket level and sludge 

concentration. 

  Primary sludge discharge from the clarifiers shall be 

continuous.  

 IMPORTANT Primary sludge wetwell level shall be observed regularly 

and care should be taken to prevent overflow. 

Aeration tank Primary effluent 

and RAS 

distribution. 

Equal distribution of primary effluent and RAS to each 

aeration tank  inlet channel shall be ensured.  

 

 

 

Operating Area Process / Function Procedure/Action 

  Uniformity of distribution is to be checked by comparing 

30 minutes settling of both clarifier samples and mixed 

liqueur concentration results of both the aeration tank 

samples. 

  If distribution is not balanced, Volume of  RAS and/or 

Primary effluent to aeration tank shall be adjusted and 

outlet channel level shall be brought to equal level. 

 Operation of 

aerators 

Each aerator is to be observed twice a shift for abnormal 

noise, Oil leakage, vibration etc.  

  If any abnormality found, Inform Shift in charge for 

maintenance help. 
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  Ampere drawn by each aerator shall be checked and 

recorded in the log sheet. Normal range is 24 to 32 amp 

for each aerator. 

 IMPORTANT If aerators are tripping due to high primary o’flow  volume, 

RAS volume shall be adjusted accordingly. 

  Aeration tank walk way should not be slippery. Regular 

Cleaning shall be ensured. 

Alum dosing Dosing of alum for 

solid liquid 

separation. 

Alum dosing rate shall be checked twice a shift and 

recorded in the log sheet. 

  Utmost care shall be taken while handling the alum. MSDS 

can be used if required. 

Secondary 

clarifier 

Settling of mixed 

liqueur. 

30 minutes settling test shall be carried every six hours and 

results are to be recorded in the log sheet. 

  Normal 30 minutes settling range is 200 to 320 ml/lit.  

 

If 30 minutes settling test results is lower than 200 ml/lit, 

reduce sludge wasting, check outlet SS and if required 

increase alum dosing after performing the Jar Test. 

Increase RAS Volume. 

  If 30 minutes settling test results is higher  than 320 ml/lit, 

increase sludge wasting and if required decrease alum 

dosing after performing the Jar Test. Decrease RAS 

volume. 

 Monitoring and 

measurement of 

Sludge level. 

Measure the sludge level twice a shift and record in log 

sheet. 

  Sludge level measurement shall be carried out as per 

SOP:PRO:09 

  It is to be ensured that sludge level shall not rise more 
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than 40 cms. 

  Sludge withdrawal rate shall be increased if sludge level is 

above 40 cm and  decreased if sludge level is within 40 cm 

or less. 

 Operation of 

Scraper 

mechanism 

Rotation of the scraper mechanism shall be observed 

periodically. 

 IMPORTANT If abnormal noise, jerky motion or immobile condition 

observed, shift in charge shall  asked for maintenance help. 

RAS  wetwell 

and pump 

house 

RAS pumping to 

aeration tanks and 

controlling of RAS 

wetwell level 

Pumping rate shall be selected corresponding to MLSS 

concentration and/or sludge level in the secondary 

clarifiers. 

  Starting and stopping of the pump shall be performed as 

per annexure :2 

  Inspect pump house twice a shift and record any abnormal 

noise, vibration is found. 

 

 

 

Operating Area Process / Function Procedure/Action 

  Dewatering pump shall be operated regularly to pump out 

any spillage and/or leakage. 

  RAS wetwell level shall be adjusted corresponding to 

sludge level in the  secondary clarifiers 

Sludge 

Thickeners 

Rotation of sludge 

scraper 

Sludge scraper rotation has to be checked once a shift and 

if any jerky motion found. Shift - in - charge shall be 

informed. 
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 Sludge filling Sludge thickeners are to be filled with the primary sludge 

only. 

  Equal distribution shall be ensured in both the thickeners 

and inflow volume shall be checked once a day. . 

 Sludge withdrawal Sludge withdrawal from the bottom of the thickeners shall 

be continuous. 

  Discharging of thickener underflow volume shall be 

adjusted according to sludge concentration and decanter 

operation. 

  Thicken sludge between 2.5 to  3.5 % solid concentration is 

being fed to the decanters.  

  If solid concentration is lower than 2.5 %, withdrawal rate 

can be decreased and if the conc. is higher than 3.5 %, 

withdrawal rate can be increased and part of the sludge 

can be  diverted to sludge drying beds if possible. 

 Thickener 

overflow 

Thickener overflow weir shall be free of obstruction and 

free flow from entire surface shall be ensured. 

Decanter house Decanter 

operation 

Decanter shall be operated as per supplier's operation 

manual. 

 

All the significant parameters like centrate rate, current 

drawn, poly. dosing rate etc. are to be measured every 

three hours and recorded in the decanter logsheet. 

  Collection , transport and disposal of decanter sludge are 

to carried in such a way that minimum spillage on the floor 

and road is take place 

  Centrate SS shall be within 200 mg/lit and cake solids shall 

not be less than 20 %. 
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  If centrate and /or cake solid concentration exceeds the 

norms, SIC must be informed and poly dosing and /or feed 

rate shall be adjusted accordingly. 

Sludge drying 

Beds 

Operation of SDB Operation of SDB is to be carried out in such a way that 

minimum 10 days drying time is allotted to each SDB 

  Transportation and disposal of SDB sludge are being 

carried out by the contractors. Ensure that all SDB labors 

are using PPEs and transportation is carrying out with 

minimum spillage. 

  Designated sludge deposit side shall be monitored every 

day. There should be no contamination of river water. 

Filtrate pump 

house 

Operation of 

filtrate pump. 

There are two 10 HP submersible pumps are installed at 

filtrate tank. Each pump is having 70 M3 / hr discharge 

capacity. 

  It is to be ensured that both the pump are in auto mode 

and level controllers are working properly. 

  Discharge line shall be checked once a day for leakage 

  If leakage is found SIC must be informed immediately. 
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34. Sewage Treatment Plant 

What is Sewage? 

Sewage is 99 % water carrying domestic wastes originating in kitchen, bathing, laundry, urine 

and night soil. A portion of these goes into solution. The remaining goes into colloidal or 

suspended stages. It also contains salts used in cooking, sweat, bathing, laundry and urine. It 

also contains waterborne pathogenic organisms from the night soil of already infected persons.  

Types of Contaminants in Sewage: 

 

Major Pollutants in Sewage: 

 BOD 

 COD 

 TSS 

 pH 



Manual on ETP/STP/CETP Operation and Maintenance  

` 

Gujarat Cleaner Production Centre- ENVIS RP Page 118 
 

 

The average concentrations of pollutants in raw sewage are mentioned in below Table: (In 

gram/capita/day) 

 

Note:  

1. The wastewater from toilets is usually referred to as black water and the rest of the 

wastewater from all other activities is referred to as grey water. 

2. About 12.6 % of population are still not having toilets and practice open defecation. Their 

grey water somehow gets into sewers by way of open drains discharging into sewers.  
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3. Thus, the BOD of raw sewage has to be foreseen realistically because this dictates the cost of 

the STP almost pro-rata. 

4. The difference between total solids and suspended solids is the dissolved solids. When 

calculating its concentration, the dissolved solids in the freshwater used by the ULB must be 

added to arrive at the values in raw sewage.  

5. The raw sewage pH generally ranges between 6.8 to 8.0 depending on raw water quality.  

6. The major nitrogen compound in domestic waste is urea CO(NH2)2, which is readily 

hydrolyzed to ammonia (NH3) and carbon dioxide (CO2) by the enzyme urease present in 

sewage. Hence, NH3 constitutes the major fraction of total nitrogen in domestic sewage. 

When the treated sewage is discharged into the rivers, the ratio of the respective flows decides 

the concentration of these parameters in the blended river water. The quality of surface waters 

for specified uses are shown in below Table. 

Use based classification of surface waters in India 
(All values are in mg/l unless otherwise specified therein) 
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What is Sewage Treatment Plant? 

The objective of sewage treatment is to reduce the polluting substances to (a) the standards 

laid down by the Ministry of Environment and Forests (MoEF) of the Government of India (GOI) 

and these cannot be relaxed by the State Pollution Control Boards (PCB), but they can prescribe 

more stringent standards specific to the discharge environment and (b) the specified limits of 

faecal coliforms laid down by the National River Conservation Directorate (NRCD).  

Sewerage and Sewage Treatment Technology  

Sewerage and Sewage treatment technology is the branch of environmental engineering. The 

basic principles of engineering are applied to solve the issues associated with collection. The 

basic principes of biochemistry are applied to the treatment and environmental issues in the 

disposal and reuse of treated sewage. The ultimate goal is the protection of public health in a 

manner commensurate with environmental, economic, social and political concerns. To protect 

public health and environment, it is necessary to have knowledge of: 

1. Constituents of concern in sewage  

2. Impacts of these constituents when sewage is dispersed into the environment  

3. The transformation and long-term fate of these constituents in treatment processes  

4. Treatment methods which can be used to remove or modify the constituents found in 

sewage  

5. Methods for beneficial use or disposal of solids generated by the treatment systems 

To provide an initial perspective in the field of sewerage and sewage treatment technology, a 

common terminology is first defined followed by:  

1. A discussion of the issues that need to be addressed in the planning and design of sewerage 

management systems, and  

2. The current status and new directions in sewerage and sewage treatment technology 

 

Components of Sewage Treatment Plant 

1. Pumping of Sewage 

2. Primary Treatment 
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3. Secondary/Biological Treatment 

4. Tertiary Treatment 

1. Components of Pumping Station 

 Receiving Chamber 

 Coarse Screening 

 Wet Well (Raw Sewage Sump) 

 Pump House 

 Raw Sewage Pumps 

Typical Flow Diagram of Sewage Treatment Plant 
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2. Primary Treatment 

 Fine Screening 

 Grit Removal 

 Primary Clarification 

 

3. Secondary/Biological Treatment 

 Aerobic Treatment 

 Activated Sludge Process (ASP) 

 Moving Bed Biofilm Reactor (MBBR) 

 Sequential Batch Reactor (SBR) 

 Anaerobic Treatment 

 Upflow Anaerobic Sludge Blanket Reactor (UASB) 

 

4. Tertiary Treatment  

 Disinfection 

 Activated Carbon Filter 
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General standards for Discharge of Environmental Pollutants, Part A: Effluents as per 

Schedule VI of the Environmental (Protection) Rules 1986 and National River Conservation 

Directorate Guidelines for Faecal Coliforms, (Values in mg/l unless stated) 
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Explanation: 

 

A. These standards shall be applicable only if such sewer leads to a secondary treatment 

including biological treatment system; otherwise the discharge into sewers shall be treated as 

discharge into inland surface waters.  

B. All efforts should be made to remove colour & unpleasant odour as far as practicable.  

C. For process wastewater 100 mg/l  

D. For cooling water effluent 10% above total suspended matter of influent.  

E. Shall pass 850 micron IS Sieve  

F. Floatable solids max. 3 mm  

G. Settleable solids max. 850 microns  

H. Shall not exceed 5°C above the receiving water temperature  

I. 90 % survival of fish after 96 hours in 100 % effluent  

J. Desirable  

K. Maximum permissible 

 

Reference: 1. https://gwssb.gujarat.gov.in/downloads/CPHEEO_Manual_Part_A.pdf 

2.https://phedharyana.gov.in/WriteReadData/Notice/2%20STP%20(1)%20%5BCompatibility%2

0Mode%5D.pdf 
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