
7.2.1          Description of 3 Institutional  Best  Practices 

BEST PRACTICE - 1 

  

1. Title of the Practice  

PRADHAN MANTRI KAUSHAL VIKAS YOJANA (PMKVY) is a skill development initiative 

scheme of the government of India for standardization of skills.  

2. Objectives of the practice  

• This scheme aims to enable a large number of Indian youth to take up industry- relevant 

skill training for a better job and a better livelihood.   

• The scheme facilitates the youth including drop outs to take up a skill training of their 

interest and choice which will benefit them to earn their livelihood.  

• The scheme encourages the development of the skills by providing a cultural shift for 

entrepreneurship as well.  

• The scheme specifically, encourages standardization in the certification process and 

initiates a process of creating a registry of skills.  

• It provides monetary awards for Skill Certification to boost employability and productivity.  

3. The Context  

12 million youth enter India‟s workforce every year but most of them are unemployable 

because of poor skill sets. The PMKVY program, an initiative of MHRD has successfully 

covered 4.8 Lakh youth and certified them as skilled workers.   



Our college has been recognized by AICTE to be a Training Center for providing required 

training in soft skills, entrepreneurship, financial and digital literacy under PMKVY-I 

(Academic Year 2016-2017).Duration of the training varied for job roles between 150-400 

hours. Upon successful completion of the training, the candidates took up an assessment and 

got qualified. Placement assistance is provided by training partners to employable and 

certifiable candidates based on National Occupational Standards (NOS).   

AICTE had sanctioned four programs to our college under PMKVY in the year 2016-17, to 

enable youth to undergo training which is industry relevant skilled training. Individuals with 

prior learning experience were also to be assessed and certified for the given course or sector. 

In this context GIET was a training center providing opportunities for community based 

lifelong learning, irrespective of the age and qualification.100 students were selected during 

the year 2016-2017 in the following courses.   

1) Vehicle Assembly      2)   T V Repair       3)   Mason Concrete       4)   Infrastructure  

The training was completed and assessments were conducted, the certificates were also presented 

to the candidates. The successful candidates were placed in various companies.   

Based on the feedback of students and training evaluators the AICTE has sanctioned our college 

350 students under 14 sectors during the academic year 2017-2018.  

350 students were enrolled under the various sectors. The training is completed and assessments 

are awaited.   

  

4. The Practice   

This is a skill India movement where the primary idea is to train the youth, improve 

productivity, raise confidence and enable the youth to get blue-collar jobs. This practice will 

create opportunities, space and scope for the development of the talents of the Indian youth.  

This scheme provides training support and guidance for all occupations that were of 

traditional types like carpenters, welders, black smiths, masons etc. Emphasis will be given 

on new areas like real estate, construction, transportation, textile, automotive, electronics, 

banking, tourism and various other sectors where skill development is not adequate. This 

practice would create a hallmark called “Rural India Skill” where need based programs 

would be initiated. The course methodology is innovative which would include 



communication skills, positive thinking skills, personality development sills, management 

skill, behavioral skills and employability skills.  

The certificate programme under this practice is to be recognized by all public and private sectors 

including overseas organizations.  
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5. Evidence of Success  

Training and development require interventions of various components while a few modules 

will make a difference which will result in successful outcomes. This PMKVY skilled 

training program was a great success as we could successfully place about 30% of the 

candidates in their skilled field. Thus this scheme played a vital role in bridging the gap 

between the industry demands and the skilled candidates. It was possible as the sector skill 

councils have helped in bringing together all the stake holder- industry, labour and academia.  

Placements  

The most critical outcome of skill development is employment whether self or wage 

employment. The sector skill councils have developed their own placement portals and 

mobile apps.  

6. Problems Encountered and Resources Required  

Though the scheme is encouraging and successful there are certain challenges associated like 

the placements are not as per the training programs. The ability to mobilize the right students 

who want to make career is very scanty. In our college which is in rural area we faced a 

problem of communication as the medium of instruction was English whereas the candidates 

most of them were of local language ie. Telugu. While we took feedback we came to 

understand that if a transport facility or hostel facility was provided it would have been a 

better scope. Students who want to make career in the field they pursued during their under 

graduate studies can be given 200-400 hrs. of extra skill development training which will be a 

value addition and make them industry ready. PMKVY has not prescribed any pre-

assessment guidelines and for a specific job sector as any one cannot take up any job until 

and unless they are desperate. Another challenge is training location and job locations are not 

suitable.  
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Academic Year 2017-2018 - PMKVY List of Students Selected-350  
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BEST PRACTICE - 2  

1. Title of the Practice  

 CREATIVE, INNOVATIVE ECO-FRIENDLY IN-HOUSE PROJECTS  

2. Objectives of the Practice  

• To enable students to have relevant training which is useful to cater to industry 

requirements.  

• To encourage them for their own skill enhancement in the area of their interest.  

• To provide the students a real time experience during the duration of in house 

projects.   

3. Context  

The College can boast of following Outcome Based Education (OBE) and application of 

Bloom‟s Taxonomy to be innovative and creative. In this context the students are encouraged 

to take up-in house projects where they can have a real time, hands-on-skill experience. Three 

such projects are apt and adept to the aim of our best practice which is Creative, Innovative 

and of Social and Environmental importance.  

1. Sewage Treatment Plant (STP) - 5KLD                (2016- 2017)  

2. Recycled Plastic Road -  41 Mts Length 3 Mts width      (2017-2018) 

3. Bio Gas Plant (BGP) – 10 cubic Mts                                 (2018-2019) 

4. Practice 1. SEWAGE TREATMENT PLANT (STP)   

It is the process of removing contaminants from wastewater, primarily from the sewage. It 

includes physical, chemical, and biological processes to remove these contaminants and 

produce environmentally safer treated wastewater (or treated effluent). A by-product of 

sewage treatment is usually a semi-solid waste or slurry, called sewage sludge, which has to 

undergo further treatment before being suitable for disposal or land application.  

Sewage can be treated close to where the sewage is created, which may be called a 

"decentralized" system or even an "on-site" system (in septic tanks, bio filters or aerobic 



treatment systems). Alternatively, sewage can be collected and transported by a network of 

pipes and pump stations to a municipal treatment plant. This is called a "centralized" system.  

 

From Flush to Sewage Plant  

Sewage Treatment: Generally involves three stages, called primary, secondary and tertiary 

treatment.  

Primary Treatment: It consists of temporarily holding the sewage in a quiescent basin 

where heavy solids can settle to the bottom while oil, grease and lighter solids float to the 

surface. The settled and floating materials are removed and the remaining liquid may be 

discharged or subjected to secondary treatment.  
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PIPES   

STORAGE  

SEWAGE  
PLANT   



  

Primary Treatment  

Secondary Treatment: It removes dissolved and suspended biological matter. Secondary 

treatment is typically performed by indigenous, water-borne micro-organisms in a managed 

habitat. Secondary treatment may require a separation process to remove the micro-organisms 

from the treated water prior to discharge or tertiary treatment.  

Secondary treatment is designed to substantially degrade the biological content of the sewage 

which are derived from human waste, food waste, soaps and detergent. The majority of 

municipal plants treat the settled sewage liquor using aerobic biological processes. To be 

effective, the biota   require both oxygen and food to live.   

  

Secondary clarifier at a rural treatment plant  

Some secondary treatment methods include a secondary clarifier to settle out and separate 

biological flock or filter material grown in the secondary treatment bioreactor.  
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Tertiary Treatment: Defined as anything more than primary and secondary treatment in 

order to allow ejection into a highly sensitive or fragile ecosystem (estuaries, low-flow rivers, 

coral reefs,). Treated water is sometimes disinfected chemically or physically (for example, 

by lagoons and microfiltration) prior to discharge into a stream, river, bay, lagoon or wetland, 

or it can be used for the irrigation of a golf course, green way or park. If it is sufficiently 

clean, it can also be used for groundwater recharge or agricultural purposes.  

The purpose of tertiary treatment is to provide a final treatment stage to further improve the 

effluent quality before it is discharged to the receiving environment (sea, river, lake, wet 

lands, ground, etc.). More than one tertiary treatment process may be used at any treatment 

plant. If disinfection is practiced, it is always the final process.   

 

Pre - treatment  

Pre-treatment removes all materials that can be easily collected from the raw sewage before 

they damage or clog the pumps and sewage lines of primary treatment clarifiers. Objects 

commonly removed during pre-treatment include trash, tree limbs, leaves, branches, and 

other large objects.  

The influent in sewage water passes through a bar screen to remove all large objects like cans, 

rags, sticks, plastic packets etc. carried in the sewage stream. This is most commonly done 

with an automated mechanically raked bar screen in modern plants serving large populations, 

while in smaller or less modern plants; a manually cleaned screen may be used.   

The raking action of a mechanical bar screen is typically paced according to the accumulation 

on the bar screens and/or flow rate. The solids are collected and later disposed in a landfill, or 

incinerated. Bar screens or mesh screens of varying sizes may be used to optimize solids 

Ter tiary Treatment   
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removal. If gross solids are not removed, they become entrained in pipes and moving parts of 

the treatment plant, and can cause substantial damage and inefficiency in the process.   

Grit Removal  

Pre-treatment may include a sand or grit channel or chamber, where the velocity of the 

incoming sewage is adjusted to allow the settlement of sand, grit, stones, and broken glass.  

These particles are removed because they may damage pumps and other equipment. For small 

sanitary sewer systems, the grit chambers may not be necessary, but grit removal is desirable 

at larger plants.  

Grit chambers come in 3 types:  

1) Horizontal grit chambers 

2) Aerated grit chambers 

3) Vortex grit chambers   

  

  Grit Removal Chamber    

  

Flow equalization  

Clarifiers and mechanized secondary treatment are more efficient under uniform flow 

conditions. Equalization basins may be used for temporary storage of diurnal or wet-weather 



flow peaks. Basins provide a place to temporarily hold incoming sewage during plant 

maintenance and a means of diluting and distributing batch discharges of toxic or high-

strength waste which might otherwise inhibit biological secondary treatment (including 

portable toilet waste, vehicle holding tanks, and septic tank pumpers).   

Fat and grease removal  

In some larger plants, fat and grease are removed by passing the sewage through a small tank 

where skimmers collect the fat floating on the surface. Air blowers in the base of the tank 

may also be used to help recover the fat as froth. Many plants, however, use primary clarifiers 

with mechanical surface skimmers for fat and grease removal.  

  

Grease and fat removal  

Filtration  

Sand filtration removes much of the residual suspended matter. Filtration over activated 

carbon, also called carbon adsorption, removes residual toxins.   

  

Activated Carbon Filter and Sand Filter units at GIET Campus  



Disinfection  

The purpose of disinfection in the treatment of waste water is to substantially reduce the 

number of microorganisms in the water to be discharged back into the environment for the 

later use of drinking, bathing, irrigation, etc. The effectiveness of disinfection depends on the 

quality of the water being treated (e.g., cloudiness, pH, etc.), the type of disinfection being 

used, the disinfectant dosage (concentration and time), and other environmental variables.  

Ultraviolet (UV) light can be used instead of chlorine, iodine, or other chemicals. Because no 

chemicals are used, the treated water has no adverse effect on organisms that later consume it, 

as may be the case with other methods. UV radiation causes damage to the genetic structure 

of bacteria, viruses, and other pathogens, making them incapable of reproduction.  

Ozone (O3) is generated by passing oxygen (O2) through a high voltage potential resulting in 

a third oxygen atom becoming attached and forming O3. Ozone is very unstable and reactive 

and oxidizes most organic material it comes in contact with, thereby destroying many 

pathogenic microorganisms. Ozone is considered to be safer than chlorine because, unlike 

chlorine which has to be stored on site (highly poisonous in the event of an accidental 

release), ozone is generated on-site as needed. Zonation also produces fewer disinfection by-

products than chlorination. A disadvantage of ozone disinfection is the high cost of the ozone 

generation equipment and the requirements for special operators.  

Disinfection chamber  

  

 

Disinfection chamber  

 



 
  

STP at GIET Campus  

  

  

  

  

 

 

 

 

 

 

 

 

 

  



CHEMICAL TREATMENT  

History of Chemical Treatment:  

  

Sir Edward Frankland, a distinguished chemist  

Sir Edward Frankland, a distinguished chemist, who demonstrated the possibility of 

chemically treating sewage in the 1870s. It was not until the late 19th century that it became 

possible to treat the sewage by chemically breaking it down through the use of 

microorganisms and removing the pollutants. Land treatment was also steadily becoming less 

feasible, as cities grew and the volume of sewage produced could no longer be absorbed by 

the farmland on the outskirts.  

Sir Edward Frankland conducted experiments at the Sewage Farm in Croydon, England, 

during the 1870s and was able to demonstrate that filtration of sewage through porous gravel 

produced a nitrified effluent (the ammonia was converted into nitrate) and that the filter 

remained unclogged over long periods of time. This established the then revolutionary 

possibility of biological treatment of sewage using a contact bed to oxidize the waste. This 

concept was taken up by the chief chemist for the London Metropolitan Board of Works, 

William Libdin, in 1887:  
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• In all probability the true way of purifying sewage, will be first to separate the sludge, 

and then turn into neutral effluent retain it for a sufficient period, during which time it 

should be fully aerated, and finally discharge it into the stream in a purified condition. 

This is indeed what is aimed at and imperfectly accomplished on a sewage farm.   

• From 1885 to 1891 filters working on this principle were constructed throughout the 

UK and the idea was also taken up in the US at the Lawrence Experiment Station in 

Massachusetts, where Frankland's work was confirmed.   

• In 1890 the LES developed a 'trickling filter' that gave a much more reliable 

performance.   

• Contact beds were developed in Salford, Lancashire and by scientists working for the 

London City Council in the early 1890s.  

• According to Christopher Hamlin, this was part of a conceptual revolution that 

replaced the philosophy that saw "sewage purification as the prevention of 

decomposition with one that tried to facilitate the biological process that destroys 

sewage naturally."   

• Contact beds were tanks containing the inert substance, such as stones or slate, 

maximized the surface area available for the microbial growth to break down the 

sewage. The sewage was held in the tank until it was fully decomposed and it was 

then filtered out into the ground.   

• This method quickly became widespread, especially in the UK, where it was used in 

Leicester, Sheffield, Manchester and Leeds. The bacterial bed was simultaneously 

developed by Joseph Corbett as Borough Engineer in Salford and experiments in 1905 

showed that his method was superior in those greater volumes of sewage could be 

purified better for longer periods of time than could be achieved by the contact bed.   

The Royal Commission on Sewage Disposal published its eighth report in 1912 that set what 

became the international standard for sewage discharge into rivers; the '20:30 standard', 

which allowed 20 mg Biochemical oxygen demand and 30 mg suspended solid per liter.   

List of Experiments & Results:  

1. Determination of pH   

2. Determination of Conductivity and Total Dissolved Solids.  

3. Determination of Alkalinity/Acidity.  

4. Determination of Chlorides.  
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1. Determination of pH  

The term pH refers to the measure of hydrogen ion concentration in a solution and defined as 

the negative log of H+ ions concentration in water and wastewater.  

The values of pH 0 to a little less than 7 are termed as acidic and the values of pH a little 

above 7 to 14 are termed as basic. When the concentration of H+ and OH– ions are equal then 

it is termed as neutral pH.   

Aim: To determine pH of given sample of water.  

Apparatus Required: pH meter with electrode, Beakers, 100ml Standard flasks, Tissue 

papers, Wash bottle, Funnels.  

Chemicals Required: Distilled water, Buffer tablets Ph value of 4.0, Buffer tablets pH value 

of 7.0, Buffer tablets pH value of 9.2  

Reagent Preparations:  

Standard Buffer Solutions: They can be prepared easily by dissolving pH powder or tablets 

completely in 100ml of distilled water.  

Principle:  

pH unit of measure which describes the degree of acidity or alkalinity of a solution. It is 

measured on a scale of 0 to 14. The term PH is derived from „P‟ the mathematical symbol of 

negative logarithm and „H‟ the chemical symbol of hydrogen. The formal definition of PH is 

negative logarithm of hydrogen ion activity. P
H
 provides the needed quantitative information 

by expressing the degree of activity of an acid or base in term of hydrogen ion activity.  

    pH = -log [H+]  

Theory:  

Fresh distilled water has a pH of 7. Acidic waters have a pH of 7 to 14. Ammonia and Lime 

solution have pH of about 12 where as many cool drinks, lime juice battery etc. have pH of 

less than 4. As pH is measured on logarithmic scale, a water having a pH of 6 to 10 times 

more acidic than water with pH 7 & pH 2 is 1,00,000 times more acidic than a pH of 7.  



pH of solution can be found easily by using pH stripes (paper) or a pH meter gives very 

accurate valued whereas pH strips give approximate value. pH is determined by measurement 

of electromotive force of a cell comprising an indicator electrode responsive to hydrogen ions 

(such as glass electrode) immersed in the test solution and a reference electrode is usually 

achieved by means of a liquid junction which forms a part of the reference electrode. The 

„emf‟ of this cell is immersed with pH meter.   

Specification:  

Range: - 0-14 pH  

Accuracy: - 0.01pH (1digit)  

Resolution: - 0.01 pH   

Temp. Compensation: - 0 to 100
O
C.     

Procedure:  

• Connect the pH electrode   

• Clean the electrode with distilled water and dry it.  

• Dip the electrode in 4.0 pH buffer solution   

• Push the pH switch. Adjust the display to 4.0 pH with CAL knob. Now instrument is 

calibrated.  

• Wash the electrode, dry it and put it in solution whose pH is to be measured.   

  



pH Test at GIET Chemistry Laboratory  Result:  

pH of sample 1 (Final Output of STP) is 8.6.  

pH of sample 2 is 8.66.  

Significance of Determination of pH:   

• Determination of P
H
 is one of the important objectives in biological treatment of the 

wastewater. In anaerobic treatment, if the pH goes below 5 due to excess 

accumulation of acids, the process is severely affected. Shifting of P
H
 beyond 5 to 10 

upsets the aerobic treatment of the wastewater. In these circumstances, the P
H 

is 

generally adjusted by addition of suitable acid or alkali to optimize the treatment of 

the wastewater. P
H
 value or range is of immense importance for any chemical 

reaction.   

• Corrosion of water mains is the main problem associated with acidic water.  

• Higher values of P
H 

hasten the scale formation in water heating apparatus and also 

reduce the germicidal potential of chlorine. High P
H 

induces the formation of tri halo 

methane, this is causing cancer in human beings.  

• According to BIS, water for domestic consumption should have a pH 6.5 to 8.5.   

2. Determination of Conductivity  

Conductivity of a substance is defined as 'the ability or power to conduct or transmit heat, 

electricity or sound'. When an electrical potential difference is placed across a conductor, it 

movable charges flow and giving rise to an electric current. This property is called 

conductivity. The electrical conductivity can be expressed as mhos (Reciprocal of ohms) or as 

Siemens.  

Aim: To determine the conductivity of given water sample.  

Apparatus Required: Conductivity meter with electrode/ATC probe, Beaker, Measuring jar, 

Standard flask, Magnetic stirrer with stirring bead.  

Principle: Conductivity is measure with a probe and a meter. A voltage is applied between 

the two electrode in probe immersed in the sample water. The drop in voltage caused by the 

resistance of water is used to calculate the conductivity per centimeter. Conductivity (G), the 

inverse of resistivity (R) is determined from the voltage 

R=V/I then G=1/R= I/V  



and current values according to Ohm‟s Law i.e.  

The meter converts the probe measurement to micro mhos per centimeter and displays the 

result for user.  

Chemicals Required: Potassium Chloride, Distilled water.  

Procedure:  

• Rinse the electrode thoroughly with deionized water and carefully wipe with tissue 

paper.  

• Measure 200ml of water sample and transfer it to a beaker and place it on magnetic 

stirrer.  

• Dip the electrode into sample and wait for steady reading. Note down the reading.  

  

Conductivity Test at GIET Chemistry Laboratory  

Result:  

1) The conductivity of sample 1 (Final Output of STP) is 2.4 mhos.   

2) The conductivity
 
of sample 2 is 3.0 mhos.  

Significance:  

• Electrical conductivity measurements are often employed to monitor desalination 

plants.  

• It is useful to assess the source of pollution.  

• In coastal regions, conductivity data can be used to decide the extent of intrusion of 

sea water into ground water.  



• Conductivity data is useful in determining the suitability of water and wastewater for 

disposal on land. Irrigation waters up to 2 milli Siemens / cm conductance have been 

found to be suitable for irrigation depending on soils and climatic characteristics.  
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Comparison of pH
 
- Conductivity between Influent & Effluent  

3. Determination of Alkalinity  

Alkalinity is primarily a way of measuring the acid neutralizing capacity of water. In other 

words, it‟s ability to maintain a relatively constant P
H
. The possibility to maintain constant 

pH is due to the hydroxyl, carbonate and bicarbonate ions present in water. The ability of 

natural water to act as a buffer is controlled in part by the amount of calcium and carbonate 

ions in solution. Carbonate ion and calcium ion both come from calcium carbonate or 

limestone. So water that comes in contact with limestone will contain high levels of both Ca
++

 

and CO3 
-2

 ions and have elevated hardness and alkalinity.  

Aim: To determine the alkalinity of given water sample.  

Apparatus Required: Burette, Conical flask, Pipette, etc.  

Chemicals Required: Phenolphthalein Indicator, Methyl orange, Co2 free distilled water, 

Sodium Thiosulphate, Standard sulphuric acid (0.01N)  



  

Theory:  

Alkalinity of a sample is a measure of its capacity to neutralize acids. It is mainly due to the 

salts of weak acids and sometimes due to weak or strong bases, mainly due to hydroxides, 

carbonates and bicarbonates. Highly alkaline water leads to embitterment and causes 

deposition of precipitates in boiler tubes. Bicarbonates of calcium and magnesium induce 

temporary hardness of water. Other forms of alkalinity includes Hydroxide alkalinity, 

Carbonate alkalinity and Bicarbonate alkalinity. Generally high alkalinity water are un-

potable and may physiologically affect the consumers. It is very important parameter in 

corrosion control.   

Procedure:  

• Take 50ml of given sample in conical flask.  

• Add one drop of 0.1N Sodium Thiosulphate solution to remove the free residual 

chlorine present.  

• Add two drops of Phenolphthalein indicator. The sample turns into pink.  

• Run down 0.02 Silphuric acid till solution turns to colorless.   

• Note down the volume of H2SO4 added (V1).  

• Add 2 drops of Methyl orange indicator. Sample turns to yellow.  

• Reverse titration till colour of solution turns to pink.  

• Note down total volume of H2SO4 added (V2).   



  

Alkalinity Test at GIET Laboratory  

  

  

CALCULATIONS:  

      P = [A x N x 50 x 1000] / ml of sample = mg/l as CaCO3  

  

Where,   

A = Volume of H2SO4 consumed.  

N = Normality of H2SO4 (0.02).  

  

Result:  

During the period of investigation Total alkalinity varied from 205 mg/l in the Influent and 

127mg/l in the Effluent.  

  

Significance:  

• Alkalinity is important for fish and aquatic life because it protects or buffers against 

rapid pH changes.  



• Higher alkalinity levels in surface waters will buffer acid rain and other acid wastes 

and prevent pH changes that are harmful to aquatic life.   

• Large amount of alkalinity imparts bitter taste in water.  

• In wastewater treatment, alkalinity is an important parameter in determining the 

amenability of wastes to the treatment process and control of processes such as 

anaerobic digestion, where bicarbonate alkalinity, total alkalinity, and any fraction 

contributed by volatile acid salts become considerations.  

4. Determination of Chlorides  

Chlorides are widely distributed as salts of calcium, sodium and potassium in water and 

wastewater. In potable water, the salty taste produced by chloride concentrations is variable 

and dependent on the chemical composition of water. The major taste producing salts in 

water are sodium chloride and calcium chloride. The salty taste is due to chloride anions and 

associated cations in water. In some water which is having only 250 mg /L of chloride may 

have a detectable salty taste if the cat-ion present in the water is sodium. On the other hand, a 

typical salty taste may be absent even if the water is having very high chloride concentration 

for example 1000 mg /L. This is because the predominant cation present in the water is not 

sodium but either calcium or magnesium may be present.   

Aim: To determine the concentration of chlorides present in sample of water.  

Apparatus Required: Burette, Conical flask, Funnel, Pipettes, Standard flask, Wash bottle.   

Chemicals Required: Silver nitrate, Sodium chloride, Sodium chloride, Potassium chromate.  

Procedure:  

• Take 20ml of sample water, pipette out into a clean conical flask.  

• One drop of Potassium Dichromate is added as indicator.  

• The solution turns yellow in colour.  

• The solution was titrated against Silver Nitrate taken in burette.  

• The end point was the change of yellow colour into reddish brown colour.   

  



  

Determination of Chlorides at GIET Chemistry Laboratory  

Result:  

1) The amount of chlorides present in sample 1 = 276.51 mg/l   

2) The amount of chlorides present in sample 2 = 138.25mg/l  

Significance:  

• Chlorides associated with sodium (Sodium Chloride) exert salty taste when its 

concentration is more than 250 mg/L. These impact a salty taste water.  

• Chlorides are generally limited to 250 mg/L in water supplies intended for public 

water supply.  

• In many areas of the world where water supplies are scarce, sources containing as 

much as 2000 mg/L are used for domestic purposes without the development of 

adverse effect, once the human system becomes adapted to the water.  

• It can also corrode concrete. Magnesium chloride in water generates hydrochloric acid 

after heating which is also highly corrosive and creates problem in boilers.   



 

Chlorides present in Influent and Effluent   

WHAT CAN WE DO?  

• Reduce the amount of chemicals that go down your drains, and you‟ll reduce the 

amount of chemicals going into the marine environment.  

• Urge Four community to build secondary treatment facilities, if it hasn‟t already. 

Secondary treatment can remove many of the contaminants in sewage, including up to 

99% of the PCBs and over 90% of endocrine disrupting chemicals in wastewater.  

• Urge your community to start recovering resources from its sewage. This will not 

only limit pollution of our marine environment but also provide communities with 

resources they need.  
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2. RECYCLED PLASTIC ROAD   

In India, 70 percent of total plastic consumption is discarded as waste. Around 5.6 million 

Tonnes Per Annum (TPA) of plastic waste is generated in country, which is about 15,342  

Tonnes Per Day (TPD). Plastic have become part of our today‟s lifestyle. It is used for 

packaging, protecting, serving purpose and even for discharging all types of goods. With the 

industrial mass production of goods and plastic would be a cheaper and good constituent. Use 

of plastic non-biodegradable (Subjected to recent studies, plastics can stay for as long as 4200 

years) product is growing speedily and leads to problem in disposal of plastic waste. 

Consumption of mineral water bottles which are made up of high-density polyethylene has 

increased abnormally. These bottles are not readily biodegradable, environmental problems 

are created due to dumping; these are either land filled or incinerated which are not eco-

friendly which pollute land and air. Now a days, plastic wastes have been considered in 

pavement construction with great   interest in developing countries such as Ethiopia and 

India. The use of these materials in Road construction is totally based on economic, technical 

and ecological point of view also. Laying down one km of normal bitumen road takes 10 tons 

of bitumen, while the use of recycled plastic can build a 3.75-meter wide road by utilizing 9 

tons of bitumen and 1 tonne of plastic waste for every km. Interestingly, 1 tonne of bitumen 

costs INR 50,000 to INR 60,000 (in India).   

So, for every 1 kilometer, you get to save thousands of rupees. Besides, 1 tonne of plastic 

waste equates to 10 Lacs carry bags and hence people are required to sell off the plastic 

which they use for domestic purposes. This has even led to thousands of people getting 

involved in collecting and shredding plastic waste.  

V.S. Punith, (2001), some encouraging results were reported in this study that there is 

possibility to improve the performance of bituminous mixes of road pavements. Waste 

plastics (polythene carry bags, etc.) on heating soften at around 130°C. Thermo gravimetric 

analysis has shown that there is no gas evolution in the temperature range of 130-180°C. 

Softened plastics have a binding property. Hence, it can be used as a binder for road 

construction.  

Mohd. Imtiyaz (2002) concluded that the mix prepared with modifiers shows:-Higher 

resistance to permanent deformation at higher temperature. Sabinaetal (2001) studied the 

comparative performance of properties of bituminous mixes containing Plastic Polymer (PP) 

(8% and 15% by wt of bitumen) with conventional bituminous concrete mix (prepared with 



60/70 penetration grade bitumen). Improvement in properties like Marshall Stability, retained 

stability, indirect tensile strength and rutting were observed in Plastic modified bituminous 

concrete mixes. . R. Vasudevan (2010) states that the polymer bitumen blend is a better 

binder compared to plain bitumen. Blend has increased softening point and decreased 

penetration value with a suitable ductility. When it used for road construction it can withstand 

higher temperature and load. The coating of plastics reduces the porosity, absorption of 

moisture and improves soundness. The polymer coated aggregate bitumen mix forms better 

material for flexible pavement construction as the mix shows higher Marshall Stability value 

and suitable Marshall Coefficient. Hence the use of waste plastics for flexible pavement is 

one of the best methods for easy disposal of waste plastics.  

 Use of plastic bags in road help in many ways like easy disposal of waste, better road and 

prevention of pollution and so on.  

Recycled Plastic Road is another achievement of GIET in land use, where a 2200 sq. ft. area 

of road was constructed at our Global College Moinabad using recycled plastic as a 

replacement for bitumen. 15% of bitumen volume was reduced which ensured a significant 

reduction in CO2 emissions and 165 kgs of polyethylene plastic was recycled making the 

disposal of plastic waste efficient and cost cutting to lay  the road of 41 Mts length and 3Mts 

width.  

Bitumen: Bituminous materials used in highway construction are broadly classified into 

bitumen and tar. Bitumen may further be divided into petroleum asphalt or bitumen and 

native asphalt. There are different forms in which native asphalts are available. These are 

those which occur in a pure or nearly pure state in nature. The viscosity of bitumen is 

sometimes reduced by a volatile diluents; this material is called cutback. When bitumen is 

suspended in a finely divided condition in an aqueous medium and stabilized with an 

emulsifier, the material is known as emulsion. Tar is the viscous liquid obtained when natural 

organic materials such as wood and coal are carbonized or destructively distilled in the 

absence of air. Bitumen is available in various grades and types. To judge the suitability of 

these binders various physical tests have been specified by agencies like ASTM, Asphalt 

Institute, British Standards Institution and the ISI. These tests include penetration tests, 

ductility tests, softening test, flash and fire point tests, viscosity tests, etc. The results of the 

tests conducted on our sample are tabulated in table.  

  



  

Test results of Bitumen  

  

S. No.  Test  Result  

1  Penetration Test  63 (MM)  

2  Softening point test  43(
o
C)  

3  Ductility test  73 (MM)  

  

Waste Plastics in Road construction  

In the construction of flexible pavement, bitumen plays the role of binding the aggregate 

together by coating over the aggregate. It also helps to improve the strength of the road. But 

its resistance towards water is poor. Anti-stripping agents are being used. Use of the anti-

stripping agent depends on the type of bitumen and the environment conditions. To improve 

the quality of bitumen are by modifying the rheological properties of bitumen by blending 

with organic synthetic polymers like rubber and plastics. Polymer modified bitumen is 

emerging as one of the important construction materials for flexible pavement.   

The plastic waste such as carry bags, cups, disposables, etc. are shredded in the shredding 

machine and then sprayed in different percentages over the hot aggregates. The details of the 

process are given below.  

Waste plastic shredding: Shredding is the process of cutting the plastic into small sizes 

between 2.36mm to 4.75mm with the help of the plastic shredding machine viz. 

Agglomerator and Scrap Grinder.  

Details of Shredding Machine: For shredding of poly-ethylene “Agglomerator” is used. In 

this process, plastic wastes are cut in small pieces with the help of rotator blades. The process 

would be completed in about half an hour.  

The shredded waste plastic was sprayed over the hot aggregate which got coated on aggregate 

when melted. The extent of coating was varied by using different percentage of plastic. 

Increase in the percentage of plastic increases the properties of aggregate.  



  

 Waste plastic  Shredded Waste plastic  

  

Recycled plastic Road Details  

Length of Road  41 meters  

Width of Road  3 meters  

             

  

Hot Mix Asphalt Plant  

The Asphalt plants or asphalt mixing plant is one plant that is used for mixing the dry warm 

aggregate, padding and asphalt for homogeneous mixture at the required temperature and it is 

widely used to the construction of highway, city road and parking lot. Hot mix asphalt 

production requires drying and heating of aggregates so that bitumen can be coated easily. 

The drying process involves drying of the aggregates in rotating, slightly inclined dryer drum 

equipped with a burner. Aggregate is introduced in the higher end of the drum. The following 

figures shows the Recycled plastic road laying process  



  

Hot Mix Asphalt Plant- Monitored by Dr. Franklin FR Fredrick  

  

Recycled plastic mixing with aggregate  

  



Aggregate-plastic bitumen mix  

  

Recycled plastic road laying process  

  

Total material used  

Coarse aggregate (60mm)  - 45 Tonne  

Coarse aggregate (12.5mm)  - 20 Tonne  

Coarse aggregate (6mm)  -13 Tonne  

Quarry dust sand  - 1 Tonne  

Bitumen  - 935 kg  

Recycled plastic  - 165 kg  

  

Conclusion: The above laid plastic road in GIET is being used for last more than a year by 

pedestrians and other vehicles as well. It has with stood the heat and other weather conditions 

without any damage. It is a different feel to walk on discarded plastic waste like poly bags, 

plastic bottles, plastic caps and so on. This is indeed an innovative model road executed by 

the students of GIET.      

  



3. BIO GAS PLANT (BGP)  

Introduction:  

Biogas is the mixture of gases produced by the breakdown of organic matter in the absence of 

oxygen, usually consisting of certain quantities of methane. Biogas can be produced from raw 

materials such as agricultural waste, manure, municipal waste, plant material, sewage, green 

waste or food waste. Biogas is a renewable energy source which is also known as "Gobar 

Gas" in India.  

It is produced by anaerobic digestion with methanogen or anaerobic organisms, which digest 

material inside a closed system, or fermentation of biodegradable materials. This closed 

system is called an anaerobic digester, biodigester or a bioreactor.   

Biogas-is-primarily methane (CH4) and carbon-dioxide (CO2) and may have small amounts of 

hydrogen-sulfide (H2S), moisture and siloxanes. The gases methane, hydrogen, and carbon 

monoxide (CO) can be combusted or oxidized with oxygen. This energy release allows 

biogas to be used as a fuel; it can be used for any heating purpose, such as cooking. It can 

also be used in a gas engine to convert the energy in the gas into electricity and heat.   

The students of our college from B.Tech Final year Civil Engineering branch were involved 

in installation of biogas plant in the campus with a capacity of producing 10 cubic mts of bio 

gas.  The kitchen and canteen waste are included for the production of gas. Kitchen food 

waste is collected from the hostel and the canteen as feed stock for reactor which works as an 

aerobic digested system to produce biogas energy.  

  

Bio Gas Plant during Construction at GIET Campus  

 



TECHNICAL DATA  

Input: Segregated Organic Waste  

        Biogas is produced by the bacterial decomposition of biodegradable matters. The 

proposed plant is designed for processing food and kitchen leftovers. The generated food 

waste for the biogas plant can be raw or cooked; it must be fresh and not degraded.  

Feed stocks like wood shavings, straw, grass, coconut shells, non-degradable oils, 

contaminants, disinfectants, contaminated/adulterated food waste should be ideally avoided 

for feeding into the biogas plant as it will reduce efficiency of bio-gas output generation. Soft 

papers, paper tissues and other fibrous materials may be accepted to a certain extent, but takes 

longer time for getting digested. The overall mass of these slow degrading materials should 

not exceed 2% of the total incoming materials. Disturbing factors in the mechanical process 

of the biogas plants are bones above 100 mm length and should be avoided in order to reduce 

maintenance of the moving mechanical parts.  

In-organic materials such as plastic, glass, and metal shall be segregated prior to the process 

as they do not contribute to the gas production and cause technical problems.  

Various factors such as feed stock and operation method of the plant may change the biogas 

composition and quantity. Based upon the assumed feed stock and proposed treatment 

technology the following parameters can be assumed.  

Gas types  Specification  Exp. Deviation  
Biogas  60-65 m

3
  +/- 10.00 %  

Methane CH4  65.00 %  +/- 5.00 %  

Carbon dioxide CO2  39.00 %  +/- 5.00 %  

Oxygen O2  0.10 %  +/- 1.00 %  

Nitrogen N2  0.40 %  +/- 1.00 %  

Hydrogen sulphide H2S  200.00 ppm  +/- 50.00 ppm  

Temperature  35.00 
o 

C  +/- 5.00 
o 

C  

  

The Byproduct of the unit is organic manure of very good quality. Hence it is a state of the art 

method to convert the wet digested slurry into nutrient rich, ready to use, organic fertilizer for 

landscaping and horticulture application Liquid manure slurry of approx. 50 liters per day for 

respective model, can also be used directly in garden as liquid fertilizer.  

  



Operating Parameters  

Plant is capable of running at 20% to 100% of its design capacity, depending upon the quality 

of the input (raw material) the output may vary. Plant is capable to run for 365 days under 

normal conditions.  

Value of Savings:  

Depending upon the lift of the designed capacity, the plant will show the following value of 

savings.   

Size of the Plant (input 

capacity)  

15 Kg’s/day  

Dimension of  Plant  12 feet (diameter)  

Generation of Biogas per day (m³/day)  3  

Equivalent to LPG Kg‟s/day  1  

 LPG replaced cost per day @ 75 Rs/Kg  75  

Waste dumping and handling expenses  5  

Generation Of Liquid Manure Per day  15.00  

Total Savings Per day(approximately) for LPG 

Replacement/day  

95.00  

SAVING PER ANNUM  34,675.00  

  

5. Evidence of success  

• The above mentioned 3 in house projects are successful as they can be implemented in 

the nearby villages.  

• The waste water from the STP is being used for landscaping enabling waste water 

management.  

• The waste plastic which is being accumulated can be recycled for various purposes.  

• The Bio Gas concept can be applied in small scale in villages and at our own houses.  

6. Problems Encountered and Resources Required  

• Treatment procedure of Sewage Treatment Plant (STP) where it is required to clean 

the 5KLD tank is cumbersome.  

• Shredding of plastic is a herculean task and cost effective.  

• At times the ignition problem is encountered while lighting the stoves.   



  

BEST PRACTICE - 3  

1 .Title of the Best Practice: ENVIRONMENTAL SUSTAINABILITY IN CAMPUS  

Eco Friendly - Green Campus  

GIET plays an active role in the “Zero Waste” concept. Zero Waste requires a combination 

of education and infrastructure. The concept of this programme is to create awareness and to 

focus on waste prevention for no trash to be sent into the nature.  

2. Objectives  

• To practice Zero Waste 5Rs which involve  Refuse, Reduce, Reuse, Recycle and 

Rot.  

• To bring awareness and impart environmental education leading towards social 

responsibility.  

• To promote environmental sustainability by creating an Eco Friendly – Green campus.  

• To enable waste management through minimization of waste generation of solid and 

liquid.   

• To save resources of Water and Electricity at our campus.  

 3. Context  

Poor management of waste, falling ground water tables, water scarcity and pollution, 

deforestation, bio diversity loss land / soil degradation are major environmental issues which 

our country is facing. Climate change, global warming, greenhouse effect are the 3 physical 

phenomena which are related to one another. Therefore it is a duty of all to protect and 

improve our environment, safeguard the forests and wild life of the country.  

4. Practice  

Five actions that can make our environment worth living. Those are - Refuse, Reduce, Reuse, 

Recycle and Rot.  

  

  



a) Refuse  

• At our campus we refuse the usage of single use plastics such as bags, straws, plastic 

cups etc. that have one way ticket to garbage bin.  

• We refuse to receive materials from the suppliers with unnecessary packaging that we 

will later have to pay for to dispose.  

b) Reduce  

• We believe in practice of reducing our requirement whether it is water or electricity 

by    switching off when not in use. Most of the bulbs and tube lights are replaced with 

LED.  

• We promote to reduce the usage of smart phones by advising the students and staff to 

use them with discrimination.   

• We reduce the indiscriminate use of paper by reusing it on the reverse side.  

• We are reducing the wastage of water by using the water from STP for landscaping 

using drip and sprinklers.  

       c)  Reuse  

• We promote the usage of refillable glass bottles or stainless steel water bottles in place 

of plastic bottles.  

• We promote carrying fabric bags for purchases which are reused.  

• We have augmented our canteen by reusing the discarded plastic mineral water bottles 

and tyres.  

• We reuse printer cartridges and get them refilled.   

• We reused the hard discs of the CPUs (E-Waste) as an ornamental caption of college.  

Water harvesting is capturing of rain water from the place it falls like roof top, run off and 

catchment, small streams etc and collected and stored for later use which can be 

recharged into the ground water again.   



  

Reuse of Plastic Bottles and Tyres - Augmented Canteen at GIET Campus  

  

  

Water Harvesting Well – GIET Campus  

The Global Institute of Engineering and Technology has a wide spread educational 

campus with a vast area of about 28 acres, in Moinabad, which is a rural area receiving a 

rainfall admeasuring 43.7mm/lit. According to the standards of Meteorological Department of 

India (MDI). Total annual Precipitation averages 803 MM (31.6 inches) which is equivalent 

to 803 Litres/m² (19.7 Gallons/ft²) in Hyderabad. In our campus we have of a good 

opportunity to harvest the rainwater.  

The main motive behind this work is to charge the groundwater aquifers through 

reasonable structures like burrowed wells, bore wells, energize trenches and energize pits.  

The collection of rain water is mainly from the roof top of the Engineering Block. The 

channels from the rooftop are designed in such a way that the flow of water is in steady state 

of height and width of the channel, satisfying the water requirement with sufficient slope.  

  



Catchment area   

As we have a large rooftop area it acts as a catchment point. Given below is a satellite 

picture, showing the Engineering Block for rainwater harvesting system at Global campus.  

  

Satellite Image of Global Institute of Engineering and Technology  

  

COMPONENTS OF RAINWATER HARVESTING SYSTEM  

1. Catchments  

2. Channels  

3. Channel junction Trap  

4. Water Collecting Pit  

5. Rain water harvesting pit  



  

1. Catchments:   

The collection of rain water was mainly from the roof top of the engineering block. 

The surface which straightforwardly gets the precipitation and gives water to the framework 

is called catchment zone. Coarse Mesh keeps the section of flotsam and jetsam, gave in the 

rooftop. Area of roof top is 10,013 sq. ft.   

  

Catchment- Roof Top  

2. Channels:   

Conduits are pipelines or channels that convey water from the catchment or rooftop 

zone to the collecting framework. Polyvinyl chloride (PVC) material is used in this work.   

  

 

Channel system  

 



3. Channel junction Trap  

Channel junction Trap is used to collect the water received from channels. The first 

shower of rains need to be flushed-off to avoid contaminating storable/rechargeable water by 

the probable contaminants of the atmosphere and the catchment roof. It will also help in 

cleaning of silt and other material deposited on roof during dry seasons. The size of the trap is 

1.5 x 1.5.  

  

  

Channel junction Trap  

 



4. Water Collecting Pit  

 Water Collecting Pit is used to collect the water received in channel junction trap. The size of 

the pit is 3 x 3 feet, it is meeting at a point where a pit is made in which filtration is done 

where- in solid particles are separated from the water. After undergoing the filtration process, 

the water is released through the same channels which are connected with rain water 

harvesting pit in the end.  

 
  

Water Collecting Pit  

5. Rain water harvesting pit:  

 Rain water harvesting pit is used to charge the groundwater aquifers through reasonable 

structures like burrowed wells, bore wells, energize trenches and energize pits. The size of the 

pit is 15 x 10 feet. Rainwater harvesting is a sustainable process that helps in preserving rain 

water for different purposes and for the future needs as well. The collected rain water is to be 

used for various purposes while it can be used in future as well.   

  
 

Roof top rain water getting collected in the pit  

  



  

  

Stagnant rain water in the recharged well      d) 

Recycle  

• We have recycled single use plastic to lay a small road in the campus of 41 Mtrs of 

Length and width 3 Mtrs.  

• 165 Kgs of shredded plastic was used in place of sand which is not easily available 

because of climate change and no rains.  

Waste plastic shredding:  

Shredding is the process of cutting the plastic into small sizes between 2.36mm to 4.75mm 

with the help of the plastic shredding machine viz. Agglomerator and Scrap Grinder.  

  

 Waste plastic  Shredded Waste plastic  

  

  



  

  

Recycled plastic road laying process  

Total material used  

Coarse aggregate (60mm)   45 Tonne  

Coarse aggregate (12.5mm)   20 Tonne  

Coarse aggregate (6mm)  13 Tonne  

Quarry dust sand   1 Tonne  

Bitumen   935 kg  

Recycled plastic   165 kg  

  

e) Rot  

We have composted species of worms like earth worms, a mixture of decomposing vegetables 

and bedding materials for vermin composting .Vermicompost is the aim product of 

breakdown of organic matter by the earth worms which results in - nutrient rich organic 

fertilizer and soil conditioner  

  



                                   

      Vermicompost Pit                                                                      Composted Worms  

  

5. Evidence of Success  

• We have succeeded in promoting refusal and reuse of plastic to about 70% our 

canteen augmented reusing 1Ltr water bottles.  

• As an in-house project we have succeeded in laying the road in the campus involving 

B.Tech Civil students using shredded plastic waste to substantiate our local effort of 

Recycling.   

6. Problems Encountered and Resources Required  

 Sometimes it is a problem to convince students to honestly practice – Five Z R-s.   

 Shredding of plastic is a herculean task and cost effective.  

 

  


