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PERFACE
The student industrial work experience scheme (SIWES) comprises of knowledge I gained during the training programme. The programme is enhanced from Higher Industrial of training to expose the student to the practical aspect of their field.
However, this programme makes student to have good orientation on their course of study improve them practical through the experience gained.
More so, more companies and industries should be asset to create room for those that are unable to get a place to attach themselves for the training because it will promote the technological activities in the country.
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CHAPTER ONE
1.0	INTRODUCTION OF SIWES
The Student Industrial Work Experience Scheme (SIWES) was established by the Industrial Trust Fund in 1973, to solve the problem of lack of adequate practical skill preparing for employment in industries by Nigerian graduates of Tertiary Institution.
The scheme exposes students to industrial skill necessary for a smooth transition from the opportunity of being familiarized and exposed to the needed experience in handling machinery and equipment, which might not be available in the educational institutions.
Participating of SIWES has become a necessary per-condition for the Award of Certificate in specific discipline in most institution of Higher Learning in accordance with the Education Policy of the government.
This report was based on the relevance and importance of Student Industrial Work
Experience Scheme (SIWES) program with the aids of Industrial Trust Fund (ITF).
The task of education, our scientific, engineers and techniques does not only lay hands on classroom learning, but also industrial based.
1.1	AIM AND OBJECTIVES OF THE SCHEME
The theory and practical skill are necessary for the technological development of industrial work, so if we agree with this fact therefore, it means that SWIES program is important as the classroom instruction will be relieved.
1.2	SOME OF THE OBJECTIVES OF SIWES ARE LISTED BELOW:
* It provides opportunity for students to apply for his or her knowledge in real work situation.
* It makes transaction from school to world easier.
* It expose student to his/her course of study industrial practice for adequate acquisition of vital experience.
* To train students to be punctual and efficient in their daily endeavor.
* To train students for specific job and vocational work.
1.3 THE TRAINING LOGBOOK
The logbook is to assist student to keep an accurate record of the training and it show the department and section in which the student has worked and the period of times spent in each department or section. The students must record the activities of each working day clearly with sketches and diagram where necessary.
Student must submit the logbook to their industry based supervisor at the end of every month throughout the period of the SWIES program. The academic staff of your institution will check the logbook during their visit to ensure that proper training is being received by the student and record their comments.
1.4	SOME OF THE OBJECTIVES OF THE TRAINING LOGBOOK ARE LISTED BELOW:
The objective of Industrial Training cannot be over emphasized, it enable students of various Higher Institutions in Nigeria, particularly in Science Department to acquire a good knowledge in all their field of study among the benefit of Industrial attachment to Technical ship Education in General and to the students of under-going in particular.
This includes the following benefits:
* Students are able to see all they have been taught in class.
* SIWES Programme exposes to interpersonal relationship in companies and offices both government and private set-up.
* Student should know how economy the life is to make their lives through the economy.
* Students are able to acquire more knowledge of other occupation which is different from their field of study.
* It gives students the opportunity to know how to plan and execute various techniques relating to their field of studies.
1.5	BODIES INVOLVED IN THE MANAGEMENT OF SIWES
The bodies involved in the management of SIWES are;
1. Federal government.
ii. Industrial Training Funds (ITF).
ili. Other supervising agencies which include; National University Commission
(NUZCXaAC), National Board for Technical Education (NBTE) and National Council for College of Education (NCCE).
1.6	IMPORTANCE OF SIWES TO STUDENTS
SIWES stands for Student Industrial Work Experience Scheme. It is a program designed to expose students in tertiary institutions to practical work experience in their field of study, typically for a period of six months to one year. The importance of SIWES can be outlined as follows:
Practical Exposure: SIWES provides students with the opportunity to gain practical experience in their chosen field. This hands-on experience helps students to understand theoretical concepts better and apply them in real-world situations.
Skill Development: Through SIWES, students have the chance to develop important skills relevant to their discipline. This includes technical skills, problem-solving abilities, communication skills, teamwork, and time management skills.
Industry Relevance: SIWES helps students to understand the practical aspects of their field and how it abolish to the industry. This firsthand experience can guide students in aligning their academic pursuits with the demands and realities of the job market.
Networking Opportunities: During SIWES, students interact with professionals in their field, which can lead to valuable networking opportunities. These connections can be beneficial for future job prospects, mentorship, and gaining insights into the industry.
Employability: SIWES enhances students' employability by providing them with relevant work experience. Employers often prefer candidates with practical experience, and SIWES provides students with a platform to acquire this experience before entering the workforce.
Career Exploration: SIWES allows students to explore different career paths within their field of study. By working in various departments or roles during their industrial training, students can better understand their interests and strengths, helping them make informed career decisions.
Personal Development: Beyond academic and professional skills, SIWES also contributes to students' personal development. They learn to adapt to work environments, manage responsibilities, and develop a sense of professionalism and work ethic.
Curriculum Enhancement: SIWES serves as a bridge between academic learning and practical application. Feedback from SIWES placements can help educational institutions update and enhance their curriculum to better meet the needs of the industry.












CHAPTER TWO
2.0	DEPARTMENTS AND THEIR FUNCTIONS
Executive   director:   He   owns   the   company   and   has   power   to   select, evaluate and make decision in the company.
Managing director: He is in charge of the day to day activities of the company
Administrative   manager:  He   is   in   charge  of   making   the   organization operate smoothly and run the business affairs.
Quality control manager: He is in charge of laboratory, supervises all the analysis   carried   out   in   the   laboratory   making   sure   that   the   finished product is of good quality.
Production manager:  He is in charge of all the production that takes place in the industry.
Account manager:  He keeps record of all the financial account of the company giving detail account of its expenditure and profit.
Chief engineer:  He makes sure that the machines and equipments are kept in good condition by servicing and checking them regularly.
Chief driver: Ensures that the drivers take the product to their place of marketing and delivery.
Chief security: He is the head of security officers in the company.
Secretary:  She   keeps   record   and   documents   of   the   affair   in   the company.
Quality control personnel: They work with the quality control manager in the laboratory
Factory workers:  They ensure that the products are produced; without them there will be no production.
Marketing personnel: They work together with the marketing manager in advertising and selling of the product.
Driving personnel:  They ensure that the products are delivered to the buyers and drive the marketers.
Security   officers:  They   are   in   charge   of   security   in   the   company, monitoring   the   people   going   in   and   out   of   the   company   and   their business with the company.
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CHAPTER TWO
2.0 WHAT IS WATER
Water is a colourless, transparent, odourless, tasteless liquid. It is a chemical compound with the chemical formula H2O. A water molecule contains one oxygen and two hydrogen atoms connected by covalent bond   in   the   ratio   of   2:1.   Water   is   a   liquid   at   standard   ambient temperature and pressure (00c). 
Water is a universal solvent. It forms the basic part of consumption (digestion) in humans and animals and the   basic   components   of   food   formation   (photosynthesis)   in   plants. Water is used for both industrial and domestic use. It   is   important   to   produce   pure   water   for   both   domestic   and industrial use.
2.1 	IMPORTANCE OF WATER 
- Next to air (oxygen), water is the most essential element to human life;   the   body   usually   cannot   survive   longer   than   several   days without water (a maximum of 1 week). 
- Water is essential to the functioning of every single cell and organ system in the human body.
Water makes up greater than 2/3 of the weight of the human body; the brain is 75% water, blood is 83% water, bones are 22% water, muscles are 75% water, and the lungs are 90% water.
Water  is  essential  for  the  efficient elimination  of  waste  products through the kidneys.
Water regulates body temperature (through perspiration).
Water   serves   as  a   lubricant,   water   forms   the   fluids   surrounding joints and bones, providing cushioning for the joints.
Water prevents and alleviates constipation (by moving food through the intestines and eliminating waste products).
Water helps the body to absorb nutrients in the intestines.
Water plays a role in regulating metabolism.
Water   forms   the   base   for   saliva   (necessary   for   consuming   and digesting food).
Water   carries   nutrients  and   oxygen  to   all   cells   in  the   body   and facilitates all of the chemical processes which occur in the body.
Water plays a role in the prevention of disease. Drinking adequate amounts of water can reduce the risk of colon and bladder cancer significantly and some studies have suggested that water may also decrease the risk of breast cancer.


2.2 SOURCES OF RAW MATERIAL 
The   source   of   raw   material   plays   a   key   role   in   water   because   it determines   the   quality   of   water.   Soil   is   rich   in   microorganisms   but decreases with increased depth. Kambic resources limited source of raw material is borehole with depth of 180ft.
2.3 TREATMENT OF RAW WATER
Clean, safe water is vital for everyday life. Water treatment process to be carried out depends on the water to be processed due to its source.
Ground water is water located underground and typically requires less treatment   than   water   from   lakes,   rivers   and   streams   because microorganisms decreases with increases depth. 
The   goal   of   all   water   treatment   process   is   to   remove   existing contaminants so the water becomes fit for its desired end use.
The processes involved in treating water for drinking purpose may be solids separation using physical process such as sedimentation, filtration; biological process such as sand filter, activated carbon filter; chemical processes  such  as  coagulation  and   electromagnetic  radiation  such   as ultra - violet light.
2.4 WATER PURIFICATION
Water purification is the removal of contaminants from untreated water.
Substances   that   are   removed   during   the   process   of   drinking   water
treatment   include   suspended   solids,   bacteria,   algae,   viruses,   fungi,
minerals and chemicals.
A   well   designed   purification   system   uses   a   combination   of
purification technologies to achieve the final quality of water. Each of the
purification   technologies   must   be   used   on   an   appropriate   order   to
optimize their particular removal capabilities.
The combined purification technologies used in the treatment of
water in Kambic resources limited is as follows;
2.4.1 MULTIMEDIA/SAND FILTER
Sand filter is relatively coarse sand and other media arranged in order of
their sizes. Water flows through the filter medium under gravity or under
pumped pressure and the flocculated material is trapped in the sand
matrix.
Sand filter has very little effect on taste and smell and dissolved
impurities of drinking water unless activated carbon is included. It is also
used to normalize water pH.
2.4 WATER PURIFICATION
Water purification is the removal of contaminants from untreated water. Substances   that   are   removed   during   the   process   of   drinking   water treatment   include   suspended   solids,   bacteria,   algae,   viruses,   fungi, minerals and chemicals.
A   well   designed   purification   system   uses   a   combination   of purification technologies to achieve the final quality of water. Each of the purification   technologies   must   be   used   on   an   appropriate   order   to optimize their particular removal capabilities. The combined purification technologies used in the treatment of water in Kambic resources limited is as follows;
2.4.1 MULTIMEDIA/SAND FILTER
Sand filter is relatively coarse sand and other media arranged in order of their sizes. Water flows through the filter medium under gravity or under pumped pressure and the flocculated material is trapped in the sand matrix.
Sand filter has very little effect on taste and smell and dissolved impurities of drinking water unless activated carbon is included. It is also used to normalize water pH.
2.4.2 GRANULAR ACTIVATED CARBON FILTER
Granular activated carbon is made from raw organic materials (such as coconut   shells   or   coal)   that   are   high   carbon.   The   activated   carbon removes certain chemicals that are dissolved in water passing through a filter containing granular activated carbon by trapping (adsorbing) the chemical in the granular activated carbon.
A filter with granular activated carbon (GAC) is a proven option to remove   certain   chemicals,   particularly   organic   chemicals   from   water.
Granular activated carbon filters also can be used to remove chemicals that   give   objectionable   odour   or   taste   to   water   such   as   hydrogen sulphide (rotten egg odour) or chlorine.
2.4.3 PERMANENT SEDIMENT FILTER
It   acts   as   a   sieve   to   remove   particulate   matter   that   can   be transported by fluid flow and which eventually is deposited as a layer of solid particle on the bed or bottom of a body of water.
2.4.4 MICRO FILTERS (5, 1, 0.5 MICRON)
A micro filter has pore sizes of a ranging from 0.5 – 5 microns. They have; 
Very   high   effectiveness   in   removing   protozoa   (for   example, Cryptosporidium, Giardea)
Moderate   effectiveness   in   removing   bacteria   (for   example, Escherichia coli, Salmonella, Shigella).
They remove tiny particles that escape granular activated carbon filter.
2.4.5 ULTRA – VIOLET LIGHT STERILIZATION
Ultra–violet (UV) sterilizers consist of a long life ultra-violet lamp inside a quartz glass sleeve that is suspended in the centre of a black plastic pipe. It is used as a treatment step to kill or inhibit growth of
microorganisms, remove ozone, chlorine and trace organics and reduce total organic carbon (TOC).
During UV sterilization, the water is exposed to a controlled rate to ultraviolet   light   waves.   The   microorganisms   absorb   the   UV   radiation energy,  which  destroys  or  inactivates  their  DNA,  thus  preventing  the microorganisms from reproducing.
It removes any foreign taste odour, corrosive irritating or allergic property from the water. The water flows from the UV sterilizer to the filling machine ready for production.
2.5 BACKWASHING
It refers to pumping water backwards through the filter media to remove trapped particles. It is a sanitary exercise that is carried out on the sand and carbon filter daily lasting 30 - 45 minutes or till the water is clear.
2.6 OPERATING PROCEDURES FOR PRODUCTION
1.  Water from borehole is pumped to raw water tanks.
2. Water   from  raw  water   tanks  is   processed   through  the   industrial filters; sand multimedia and the granular activated carbon filter.
3. The processed water from the  industrial filters is pumped into a semi-treated water holding tanks.
4. The semi-treated water is filtered via three micro filters of size 5, 1 and 0.5 micron and then through an ultraviolet water sterilizer.
5. The filtered water is sterilized by an ultraviolet light sterilizer and the sterilized water are packaged by form, fill and seal machine.
6. The filled sachets are subjected to pressure test to confirm proper sealing then packed in twenties.
7. All bags of finished products are packed on pallets in the products storage room.
COAGULATION/FLOCCULATION 
Coagulation is the addition of liquid aluminum sulfate or alum and polymer to raw or untreated water. The resulting mixture causes the dirt particles in the water to stick together. Then, the group of dirt particles attached together forming larger particles named floc that can easily be removed via filtration or setting.
A jar test is a laboratory procedure that simulates the coagulation and flocculation processes in a water treatment plant to determine the optimal chemical treatment and dosage for a specific water sample. 
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CHAPTER THREE
3.0	INTRODUCTION 
Water is a chemical compound with chemical formula H2O, one molecule of water has two hydrogen atoms covalently bonded to a single oxygen atom. 
Water is the most abundant chemical compound on the earth. It covers about 70% of the earth surface, appears in nature in all three common matters (solid, liquid, gas) and takes many different forms on earth: water vapour and cloud in the sky, seawater in the oceans, icebergs in the polar regions, fresh and salt water lakes, rivers and aquifers in the ground. 
Water  plays  an  important  role  as  a  chemical  substance.  It’s  much  important  function include being a good solvent for dissolving many solid, serving as an excellent coolant both mechanically and biologically and acting as reactants in many chemical reactions. It has a faint blue colour which appears in a range volume of water. 
3.1	TYPES OF WATER 
There are basically two (2) types of water; Natural and Treated Water. 
NATURAL WATER: Natural water is obtained directly from underground sources protected from pollution risks characterized by its content of certain mineral salt and their relative proportion guarantees constancy of its composition and the stability of its flow collected under condition which guarantee the original microbiological purity and the chemical composition packed close to the point of emergence of the source cannot be subjected to treatment (except for limited ones such as carbonation, iron or manganese removal) may claim medicinal effects. This natural water includes, rain water, spring water, well water, rivers and sea water. 
TREATED WATER: Treated water may originated from any type of water supply 
(including  municipal  water) suggested  to  any  treatment  that modifies  the  original 
water  in  order  to  comply  with  chemical,  microbiological,  and  radiological  safety requirement for packed water. Treated water is the standard for emerging countries where purity of water means above all safety. 
3.2	SOURCES OF WATER 
There are three (3) major sources of water which include: 
1. Rain water 
2. Surface water (Oceans, Rivers, Ponds, Dams, Lake, Streams) 
3. Ground Water (Well, Springs) 
RAIN WATER 
Rain  water  is  the  prime  source of all  water.  A  part  of  the water sinks into the ground to form ground water, part of it evaporates back into the atmosphere, and some run off to form streams and rivers which flow ultimately into the sea. 
SURFACE WATER 
Surface water originates from rain water. It is main source of water supply in most part of the world. Examples are river water, sea, lakes. Surface water is prone to contamination from human and animal sources. 
i. Rivers:  River  water  furnishes  a  dependable  supply  of  water.  The  chief drawback is that it  is always grossly polluted and quite  unfit for drinking without treatment. It is turbid especially in rainy season which is as a result of  impurities  derived  from surface  washing, sewage,  industrial  and  trade washes, and drainage from agricultural areas. 
ii. Sea-water:  Though  this  source  is  plentiful,  it  has  many  limitations.  It contains 3.5% of salt in solution desalting and demineralization must occur for it to be potable for drinking. 
iii. Ground Water: Ground water is the cheapest and most practical means of providing water to small communities. Ground water can be taken without treatment because it is likely to be free from pathogenic agents, these usually requires  no  purification,  it  is  less subject  to  contamination although  with high  mineral  content  like  salts  of  calcium,  magnesium  which  increases hardness of water. Examples of ground water are springs and wells. 
SPRING WATER: 
Spring water is cleaner than any other source of water. It contains a considerable amount  of  mineral  salt  but  very  little  suspended  impurities  such  as  dust  and bacteria. It is fit for human consumption. 
WELL WATER: 
Well water contains clay and mineral salt. It is the major source of water in most areas and communities. Well sunk for drinking purposes should be protected and dug far away from underground pollution such as suck away. Water from deep 
well tends to be less polluted than that of surface well. 
3.3	USES OF WATER 
Water  as  one  of  the  basic  need  of  life  can  be  used  for  municipal  and industrial purposes such as: Water can be used to generate power. 
 In transportation  
 For industrial purposes. 
 For fire extinction. 
 For irrigation farming. 
 As an essential nutrient for plant and animal. 
 For manufacturing and production purposes. 
 As a source of energy. 
 For laundry purposes. 
 As a solvent for chemical reaction. 
 For domestic purposes and so forth 
3.4	HARDNESS OF WATER 
Hard water is water that has high mineral content. Hard water is formed when water percolates through deposits of calcium and magnesium containing minerals such as limestone, chalk and dolomite. Hard drinking water is generally not harmful to one’s health. But can pose serious problem in industrial setting. Where water hardness is monitored  is  to  avoid  costly  breakdowns  in  boilers,  cooling  towers  and  other equipment that handles water. In domestic setting, hard water is often indicated by a lack of suds formation when soap is agitated in water by the formation of lime scale in kettles and water heaters. 
3.5	TYPES OF HARDNESS OF WATER 
There are mainly two types of hardness of water: temporary and permanent hardness 
1. Temporary hard water: Temporary hardness is a type of water hardness caused by dissolved bicarbonate mineral (calcium bicarbonate and magnesium bicarbonate). When dissolved, these minerals yield calcium and magnesium cations (Ca2+ and Mg2+) and carbonate and bicarbonate anions. The presence of metal cation makes the  water  hard.  This temporary hardness can  be  removed either by  boiling  the water  or by  addition  of  lime  through  the  softening  process  of  lime  softening. 
Boiling promotes the formation of carbonate from the bicarbonate and precipitates 
calcium carbonate out solution, leaving water that is softer upon cooling. 
2. Permanent  Water  Hardness:  this  is  the type  of  hardness  (mineral  content)  that cannot be removed by boiling. When this is the case, it is usually caused by the presence of calcium sulphate and magnesium sulphate in the water, which do not precipitate out as the temperature increases. Ions causing permanent hardness can be removed using a water softener or ion exchange column. Examples are addition of washing soda, caustic soda. 
a) Addition of washing soda: This removes the calcium ion and magnesium ion 
from  the  water  as  insoluble  calcium  and  magnesium  trioxocarbonate  (VI) 
respectively. 
Na2CO3 (aq) + CaSO4 (aq)                  CaCO3(s) + Na2SO4 (aq) 
Insoluble 
Na2CO3 (aq) + MgSO4 (aq)                  MgCO3 (s) + Na2SO4 (aq) 
b) Addition  of  caustic  soda:  The  caustic  soda  removes  the  calcium  and magnesium  ions  from  the  water  as  insoluble  calcium  and  magnesium 
hydroxides. 
2NaOH (aq) + CaSO4 (aq)                  Ca(OH)2 (s) + Na2SO4 (aq) 
2NaOH (aq) + MgSO4 (aq)                  Mg(OH)2 (s) + Na2SO4 (aq) 
Advantages of hard water 
I. Hard water taste better than soft water 
II. It help to build strong teeth and bones 
Disadvantages of Hard Water 
i) Hard water leads to scale formation on heaters and kettles 
ii) Hard water form scum and when agitated with soap as a result of the calcium and magnesium octadecanoate 
iii) It causes dulling of white fires 
iv) Is of economic disadvantage both domestically and industrially 
WATER POLLUTION 
Water pollution is the contamination of water bodies (like lakes, rivers, oceans, aquifers and ground water). This occurs when pollutant are directly or indirectly discharge  into  water  bodies  without  adequate  treatment  to  remove  harmful compound. Water pollution affect the entire biosphere plant and organism living in these bodies of  water  in  almost all cases the effect is  damaging not onto to individual species and population, but also to the natural biological communities. 
SOURCES OF WATER POLLUTION 
1. Industrial waste: Industries produce huge amount of waste which contain toxic chemicals and pollutants which can cause air pollution and damage to us and our environment. There certain pollutants are lead, mercury, sulphur, nitrate and many  more  harmful  chemicals.  Many  industries  not  have  proper  waste management system and  drain the waste in the fresh  water which goes into rivers, canals and later into sea. 
2. Sewage and  waste water:  The  sewage  and  waste  water  that  is  produced  by each household is chemically treated and released into sea with fresh  water. The  sewage  water  carries  harmful  bacteria  and  chemical  that  can  cause harmful problems. 
3. Mining activities: Mining is the process of  crushing the rock and  extracting  coal and other minerals from underground. These elements when extracted in raw  form  contain  harmful  chemicals  and  can  increase  the  amount  of toxic elements when mixed up with water which may result in health problems. 
4. Main dumping: The garbage produced by each household in the form of paper, aluminium, rubber, glass, plastic, foods if collected are deposited into the sea. The items take 2 weeks to 200 years to decompose. When such items enter the sea, they do not only cause water pollution but also harm animals in the sea. 
5. Chemical fertilizer and pesticides: Chemical fertilizers and pesticides are used 
by farmers to  increase yield and  to protect crops from insects and bacterial. They are  harmful  for  the  plant growth. However when these chemicals  are mixed up with water produce harm to plants and animals. 
 
CONTROL OF WATER POLLUTION 
i) Refuge should be burnt in an incineration with a built device to prevent air 
pollution. 
ii) Chemical  water  should  be  converted  into  harmless  biodegradable substances before being expelled into water bodies 
iii) Industrial waste should be recycled properly in order not to destroy aquatic life when expelled into water bodies. 
THE NEED FOR WATER PURIFICATION   
Generally, water is an essential constituent of plant and animal and has to be 
treated  for  drinking  and  domestic purposes  in  order  to  meet  the  World Health 
Organization (WHO) standard which is safety to health. The impure water or the 
raw water contains some impurities or contaminants such as bacteria, odor, color, 
etc. which needs to be purified. 
Due to the presence of these contaminants, some of the reason why water is treated 
are: 

 To remove pathogenic bacteria 
 To make the water aesthetically safe for drinking. 
 To remove color objectionable odor and taste 
 To remove dissolve gases, suspended impurities and harmful mineral. 
 To remove suspended as well as dissolve organic matter 
Therefore, water is subjected to purification process because the water may contain 
physical, chemical and biological impurities, the water may contain some metals 
and dissolve gases which can cause corrosion of pipes and fittings 
2.5 WATER TREATMENT PROCESSES 
The aim of water treatment are to remove unwanted constituents in the water and 
make it safe, fit, and potable for drinking and other specific purposes in industrial 
or medical applications 
TREATMENT PLANT: 
Treatment plant must produce water which is: 
i) Safe 
ii) Clear 
iii) Colourless and odourless 
iv) Reasonably soft 
v) Non-corrosion 
vi) Low organic contents 
vii) Palatable 
WATER TREATMENT PROCESSES IN LAMINGA TREATMENT PLANT 
1. Preliminary stage 
2. Pre-treatment 
a. Aeration  
b. Pre-liming     
c. Pre-chlorination   
3. Coagulation 
4. Flocculation 
5. Sedimentation 
6. Filtration 
7. Disinfection  
8. Post treatment 
PRELIMINARY STAGE 
This is the first stage of water treatment. It occurs at the dam, the source of raw water. 
This  is  when  the  surveillance  officer  carries  out  surveillance  to  observe  the  various 
activities going on around the dam.
It  also  includes  screening  and  removal  of  debris  in-order  to  enhance  efficient 
transportation of the water through gigantic pipes to the treatment plant. Due to the high 
altitude of the dam, the water is transported by gravity and it arrives the treatment plant at 
the speed of 3600 m3 /hr and is delivered through an inlet pipe. 
PRE-TREATMENT 
After aeration process, the pre-treatment stage sets in. This is the initial addition of 
chemicals to raw water before any treatment process (before the raw water gets into the 
flocculation basin), these pre-treatment includes addition of alum, pre liming and pre 
chlorination. 
a. Aeration: This is the process in which water is exposed to air or oxygen to bring 
about certain beneficial changes, undesirable gases such as CO2and H2S and metals 
are expelled while oxygen from the atmosphere is being absorbed. This process is 
made possible by water falling over cascades. Iron and manganese if present in the 
raw water are oxidized and precipitated. 
Aeration  is  a  means  of  controlling  taste,  odour,  colour  and  corrosion  in  the 
treatment plant. 
The equation for aeration is shown below: 
2Fe (aq) + 3O2 (g)                         2Fe2O3(S) 
2Mn + O2                          2MnO 
 
b. Pre-liming: This is the addition of hydrated lime calcium hydroxide Ca(OH)2 to 
increase the alkalinity of the water and to also improve the pH 
Ca (OH) 2 (aq) + H2O (l)                     CaO(s) + 2H2O (l) 
c. Pre-chlorination: This is the addition of chlorine to water for disinfection to kill 
micro-organism present in the water e.g. algae, bacteria and also for the oxidation 
of heavy metals in the water which are responsible for colour, odour and taste. 
Cl2 (g) + H2O (l)                    HCl (aq) + HOCl (aq)  
Reaction of Chlorine with Water 
The chemical action of chlorine is that it reacts with water to form hypochlorous 
acid and nascent oxygen, both of which are powerful germicides  
Cl2 + H2O                    HCl + HOCl (hypochlorous acid) 
HOCl                  HCl + (O) (nascent oxygen) 


Coagulation 
 
This is the addition of coagulant Alum (Al2(SO4)3) to react with the suspended and 
disolved  impurities  in  the  water  to  form  to  form precipitate  (ppt.)  flocs  alum. 
Al2(SO4)3    do  not react with  water  directly  but  only with the  impurities.  After 
coagulation the water then enter the clarifier from the base of the clarifier and 
comes up in the flocculation basin and sedimentation basin. 
Al2(SO4)3 (aq) + 3Ca(OH)2 (s)                    2Al(OH)3 (s)  + CaSO4 (s)  
Below is a picture of clarifier. 
Aeration, Pre-chlorination and Pre-liming takes place here 
[image: ]

FLOCCULATION 
Flocculation is the continues mixing (agitation) of the flocs or proper mixing by 
the help of a coagulator machine (stirring device) for proper reaction to take place 
and form larger flocs.  
Flocculation is divided into two: 
a. Fast flocculation: To ensure even (equal) distribution of the coagulant 
b. Slow flocculation: This is to ensure larger or bigger floc formation. 
Al2(SO4)3 (aq) + 3Ca(OH)2 (s)                    2Al(OH)3 (s)  + CaSO4 (s)  
 
2.1.3 Sedimentation 
Sedimentation  is  the  settlement  of  larger  flocs  as  sludge; the  settlement  of  the 
flocs depend on the particle size, and shape of the particle the clearer water at the 
upper part of the sedimentation basin is pass through water channels to the filter 
beds. 
 
2.1.4 Filtration 
The lighter flocs  which  may not settle down  in the sedimentation basin will be 
trap by the filter bed. The beds are arrangement of gravels, medium sand, fine 
sand and filter used is rapid sand gravity filters. There are two types of sand filters 
which are rapid sand gravity filter and slow sand filter.
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DISINFECTION 
After  filtration  the  water  enters  the  balancing  tank  and  the  water  is disinfected in the balancing tank to kill the microorganism the disinfection is done using chlorine as the disinfectant. The chemical action of chlorine is that it reacts with  water  to  form  hypochlorous  acid  and  nascent  oxygen,  both  of  which  are powerful germicides.  
Cl2 +H2O               HCl + HOCl (hypochlorous acid) 
HOCl                      HCl + (O) (nascent oxygen) 
 
BALANCING TANK 
The  water  in  the  balancing  tank  or  storage  tank  the sample  is  taken for  daily routine  water  analysis  to  ensure  that  the  water  is  potable  and  save  for consumption. e.g. the W.H.O standard or the pH (6.5 – 8.5), residual chlorine (0.2 – 0.5 mg/L). After the analysis the water is pump to the reservoirs for distribution to consumers. 
 POST-TREATMENT 
This is the final process of water treatment, it is the application of chemicals after all the purification treatment of water are completed, here water from filter beds are pumped to the treated water (balancing) tank where post liming takes place to adjust pH to a range between 6.5-8.5, post chlorination is also applied  to disinfect and also raise the amount of chlorine that has reduced  during treatment   which aims to maintain the treated water with a  residual chlorine ranging from 0.2-0.5 mg/L recommended  by  the  world health organization  WHO  standard  before its  goes into the reservoir in order to take care of the micro-organisms along the  pipe lines during distribution of the treated water. 
i. pH Adjustment: The pH of the finished water may require adjusting so that 
it  neither  to  acidic,  which  may  corrode  metal  distribution  pipes  and household plumbing or too alkaline which will result in the deposition of salts within the  distribution system causing a  reduction on flow. The pH may  be  adjusted to a  number  of  unit  processes,  such  as coagulation, to ensure  maximum  efficiency  alkalis  such  as  lime,  sodium  carbonate  or caustic soda are used to increase the pH, whereas acid are used to decrease it. 
ii. Residual Chlorine: The residual chlorine of finished water may also require 
adjusting so that it is neither too low nor high in other to attained (WHO) 
standard  for  residual  chlorine  (0.2  –  0.5  mg/L)  whether  to  add  more 
chlorine or to stop the flow rate of chlorine. 
CHEMICALS USED FOR WATER TREATMENT 
2.1.8 Alum (Al2(SO4)3) 
Alum  is  a  chemical  that  is  used  to  aid sedimentation  by  coagulation.  As  a 
coagulant,  alum  coagulant  dust  particles,  biological  organism,  inanimate 
organic and inorganic solid that remain suspended on water due to like charges. 
Alum  makes  them  clump  together  by  charge  neutralization  giving  them  a 
higher density than that of the water which now allows them to settle down.
Chlorine (Cl2) 
Chlorine and its compound are readily available in gas (Cl2), liquid (NaOCl), 
solid  (Ca(OCl2)  forms.  It  is  easy  to  add  water;  it  has  a  high  solubility 
(700mg/L) and is cheap. The residual it leaves in solution continue to destroy 
pathogens after the water has left the treatment plant and as it travels through 
the  distribution  system.  Although  it  is  toxic  to  microorganism,  it  is  not 
generally thought to be harmful to humans at the concentrations used.
HOW TO REMOVE TASTE AND ODOUR FROM WATER 
There are different ways of removing taste and odour from water which include: 
a) Oxidation: It is the best method for controlling taste and odour problems. Oxidants 
such as chlorine are mostly used, others include potassium permanganate and 
hydrogen peroxide can also be used. 
b) Aeration: is a practical solution for taste and odour control when the problem is 
caused by volatile compounds such as hydrogen sulphide. It is generally not the 
best method for controlling taste and odour that are caused by algae. 
c) Adsorption: is the addition of powdered activated carbon (PAC) to water. Using of 
granular activated carbon (GAC) in the water filter can remove taste and odour.  
 MAINTENANCE 
This is done to keep the filter bed good and functional shape. 
Backwashing 
This  is  the process of  introducing  air  into the filter  beds  so as to  open  the 
nozzles which  are  blocked  by  flocs  leading to  improper  and  wastage  of  the 
treated water as the result of the blocked filter nozzles. Backwashing is done as 
a form of prevention maintenance so that the filter media can once again be 
reused. In water treatment plant, backwashing can be an automated process that 
is run by local programmable logic controllers. 
Procedure involved in the backwashing 
1. The filter is taken off line and the water is drained to a level which is above 
the surface of the filter beds 
2. Compressed air is  pushed up through the filter material causing the filter 
beds  to  expand  breaking  up  the  compacted  filter  bed  and  forcing  the 
accumulated particles into suspension. 
3. After the air scour circle. Clean backwash water is forced upwards through 
the filter beds continuing the filter expansion and carrying the particles in 
suspension into backwash through suspended above the filter surface.



CHAPTER FIVE
5.0 GENERAL APPRAISAL OF THE PROGRAMME
SUMMARY 
During this period, I was well trained on how I can manage a pure water factory to an extent, how to operate some of the machines, the depth of a borehole for water, how to, sales and marketing of pure pure water production, production management, different chemicals used in water production, and lot more
5.0	RELEVANCE OF SIWES PROGRAMME
The student’s industrial work experience scheme provides avenues for students in institutions of higher learning to acquire practical skills that they are likely to meet after graduation.
The scheme affords students the opportunity of familiarizing and exposing themselves to the needed experience in handling equipment and machinery that are usually not available in the institutions.
5.2 CHALLENGES DURING ATTACHMENT
I was faced with the following challenges during industrial training;
Inability   of   some   of   the   workers   to   explain   some   technical production process.
I was faced with the problem of rain due to the period I did my training (rainy season).
High cost of transportation.
I was able to complete my industrial training program and acquired more knowledge despite all these challenges.
4.3 ADVICE TO FUTURE PARTICIPANTS
Submission   of   application   letter   for   placement   early   enough   to companies.
Obedience to authorities of the place of attachment.
Commitment   to   work,   being   punctual   as   to   acquire   the   basic practical and industrial knowledge.
To be of good moral attitude to work and to those in authority.
To know that the main reason for the training is to learn and never to place allowance first.
4.4 ADVICE TO SIWES MANAGERS
There should be proper awareness to companies and establishment so  that students  will  be accepted for  industrial placement in the right time.
The industrial training fund (ITF) officials and the institution based supervisors should effectively carry out their assigned job.
Payment of allowance   to participants  to motivate  and  encourage them to work.
4.5 WAYS TO IMPROVE SIWES PROGRAMME
Orientation   should   be   done   for   the   students   prior   to   the commencement of the programme by the institution in conjunction with the industrial training fund (ITF) and the institution making the attendance mandatory for students.
Companies and organisations should be lectured on the importance for industrial training so as to accept students.
There should be regular check on the performance of student by their institutional supervisor.
Government   organisation  and   some   private   establishment   should make provision of some kind of allowance to the trainee in their section as this will help to motivate students’ interest to work and give in their best.
RECOMMENDATIONS
Based on my experience during the industrial training I hereby recommend the following: 
 The institution should assist in securing placement for students by liaising with established  organization. 
 The institution should improve coordination during the SIWES program to help assess the quality of training under gone by the students. 
 This kind of program should be conducted often to expose students to the working  experience or condition of the broadcast industry. 
 The student’s supervisor from the institution should try to visit the student regularly during  the industrial training 
 The student should endeavor to stop truancy towards work and improve their relationship 
with the employees and their co-workers to make out the best during the training program. 
 Lastly I will also like recommend that this program should continue and future participants 
should develop more attitudes towards the programme because it helps one develop more 
interest in his or her discipline. 
CONCLUSION 
In conclusion, there were many things that I have experience and learnt during this period. The whole training period was very interesting, instructive and challenging. Through this training, I was able to gain new insights and more comprehensive understanding about the real industry working condition and practice. It has also provided me the opportunities to develop and improve myself in this field. All of this valuable experience and knowledge that I have gained were not only acquired through the direct involvement in task given but also through other aspect of the training such as work observation, interaction with colleagues, superior, and other people related to the field. From what I have undergone, I am very sure that the industrial training program has achieved its entire primary objectives. It’s also the best way to prepare students to face the real life task that will surely surface after academic activities. As a result of the program now I am more  confident to build my future career which I have already started.
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