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Unit summary
Everyone should work in a comfortable, healthy environment. This is also the most productive environment to work in. There are five sets of actions that you can take to keep your workplaces environment healthy and comfortable - and to avoid polluting the area around your factory or plant.
6.1 Keep your workplace clean

To keep the workplace clean: 

a. Set up a system for collecting and storing waste.

b. Have the workplaces cleaned every day.

c. Collect shavings.

d. Establish standards for the cleaning activities.

6.2 Use the 5S Activities

The 5S Activities are ways of maintaining cleanliness and tidiness in the workplace. These activities are central to the Japanese practice of TQM. The name 5S is taken from five Japanese words beginning with ‘s’:

a. Seiri (organizing).

b. Seiton (keeping things neat).

c. Seiso (cleaning).

d. Seiketsu (cleanliness).
e. Shukanka (make cleanliness a habit).
6.3 Maintain appropriate levels of lighting, temperature and humidity

If we want to have your workplaces comfortable and healthy you need to define the factors that create such an environment, and then establish standards to maintain these factors. These include not only cleanliness, but also the right levels of lighting, temperature, and humidity. 

6.4 Keep down noise, odour, vibration, and dust

A healthy, comfortable workplace must have low levels of noise, odour, vibration, and dust. Establish standards for procedures to keep these down. Keep in mind too that products and tools should be stored in suitable environmental conditions.

6.5 Prevent environmental pollution: treat industrial waste

Industrial waste is causing more and more environmental pollution. Dirty water and poisonous gases are released from factories and workplaces in ever increasing quantities. This has led to a new appraisal of a company’s obligation to society. A company is now seen as having as much responsibility for avoiding environmental pollution outside the factory as for maintaining cleanliness inside. Companies must establish standards for disposing of their waste in a way that will not cause environmental pollution.

Learning tools

The RADAR questions

As you read each text you will discuss how it could be applied in your company. The RADAR questions will help you to focus this discussion: 

R- Are these ideas relevant to my company?

A- How would I apply each of them in my company?

D- What difficulties might I meet and how would I overcome them?

A- Are there any additional actions that I might take that are not mentioned in the text?

R- What resources would be needed, what would these cost, and how could they be acquired?

There will of course be some discussion point where not all of these questions will be applicable.

The 6-Point Structure

After you have discussed the ideas in the text, you write an action plan in which you present practical proposals for implementing the conclusions you have reached in your discussion. The 6-Point structure will help you to write your action plan:

1. Problems: Problems you have in your company in the area you have just discussed.

2. Proposals: Your proposals for improvement.

a. Be specific and concretes.

b. Include an implementation plan, with a time schedule and minimum and optimal implementation Targets.

c. Refer to any forms, charts, tables etc. that you would use, and include samples in an appendix.

3. Obstacles: Obstacles to implementation in employee attitudes, company organization and culture etc., and how these could be overcome.

4. Resources:
a. The resources required: funds, equipment, materials, man-hours, expertise etc.

b. The resources available within the company.

c. Any resources that would have to be found outside the company.

d. Alternative that could be used to cover any shortfall in resources

5. Assessment: Ways of assessing the results of implementing these proposals.

6. Benefits: The benefits your proposals would bring.
6.1 Keep your workplaces clean
Introduction

1. To keep the workplace clean: 

a. Set up a system for collecting and storing waste.

b. Have the workplace clean every day.

c. Collect shavings.

d. Establish standards for the cleaning activities.

Set up a system for collecting and storing waste

2. To set up a system for collecting and storing waste:

a. Keep garbage cans in a fixed location and mark them so that everyone can recognize them.

b. Separate usable items from those that can be thrown away.

c. Collect and store waste by type. Prepare separate boxes for burnable waste, dirty rags, metal shavings, and glass waste. Then get everyone to make a habit of separating these when they are disposing of them. 

d. Introduce a regular day and time for collecting waste by type.
e. Apply these rules outside the factory as well as inside.

Make a special effort not to create waste in the first place. Right from the product design phase think about ways of minimizing the creation of waste in production methods, in raw materials, and in the packaging of products.

Figure 6.1a Diagram of cleaning areas and responsibility
[image: image1.emf]
Figure 6.1b Diagram of the cleaning results
[image: image2.emf]
Figure 6.1c Assembly line cleaning responsibility chart 
[image: image3.emf]
Figure 6.1d Dividing collection of garbage
[image: image4.emf]
Have the workplaces cleaned everyday
3. To have the workplace cleaned every day: 

a. Specify what is to be cleaned: machinery, equipment, jigs and tools, measuring devices; floors, ceilings, walls, windows, shelves, cabinets; storage areas, warehouses, restrooms.

b. Specify who is responsible for cleaning which items and areas.

c. Draw up a cleaning schedule.

d. Inspect the condition of measuring devices on machinery and equipment during cleaning.

e. Be especially careful to remove oil leaks.

f. Establish standards that make it clear how well things have to be cleaned.

4. Use the following checkpoints:
a. No oil residue.

b. No oil leaks.

c. No dust.

d. No rust.

e. No gummy residue from tape, etc.

f. Everything in its designated locations.

g. Markings are clear and things are easy to locate.

h. Specific people are put in charge of maintenance and storage.

Look on cleaning as part of the normal preparation before using machinery, equipment and measuring devices.

Figure 6.1e Cleaning Check Point Table
[image: image5.emf]
Collect shavings.
5. Give special attention to collecting shavings. Shavings include scrap produced during pressing, and shavings produced during cutting. They are constantly being produced and there are always a lot of them. Take the following steps to deal with them:

a. Don’t allow shavings to be scattered: place a plate under machinery to catch them, or cover the machinery.

b. Collect shavings: place boxes for collecting them near machinery, collect them after each working cycle, and wipe away any oil or dirt where they have been lying. When work finishes, clean the area carefully.

c. Remove them from the workplace at least once a day, depending on the amount produced. Replace the collecting boxes at regular intervals. 

d. Establish standards for procedure to keep the workplace clear of them.

Figure 6.1f Standards for collecting shavings
[image: image6.emf]
Establish standards 

6. Establish standards to make sure that all these cleaning activities are carried out in an organized way:
a. Specify what is to be cleaned.
b. Specify responsibility – who cleans where.

c. Include a schedule of when the cleaning is to be done.
d. Establish criteria for evaluating the cleaning 
Figure 6.1c Assembly line cleaning responsibility chart (above). 

Figure 6.1g 5S Evaluation list and criteria
[image: image7.emf]
DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any tables, figures or examples referred to in the text if you feel these are relevant to your company.

Introduction

a. Parag. 1. How clean is your workplace? How often are your work areas and machinery cleaned? Do you feel that this is enough?

Set up a system for collecting and storing waste

b. Parag. 2 gives guidelines for collecting and storing waste. How many of these do you already follow in your factory? Apply the RADAR questions to the guidelines. 

c. Figures 6.1a, 6.1b, and 6.1c give some examples of cleaning plans and methods. Look at them and comment on which you could imagine using in your company. If you feel it would be useful, devise charts that would suit your workplace.

d. Figure 6.1d suggests a colour code for dividing garbage by type. Would it be meaningful to divide it by type in your factory? If so, what system might you use?

Have the workplaces cleaned everyday
e. Parag. 3 specifies several items to be cleaned. How many of these do you already include in your cleaning programme? Which would you now include? Are there any others that you would add to the list?

f. Parag. 3: How many of these rules do you already follow? Which do you feel you should apply? Would you include any others?

g. Parag. 4: What checkpoints do you use for cleaning? Which of the checkpoints in the text would also be useful for you to use? Are there any others that you would add to the list?

h. Look at Figure 6.1e. Would a chart like this be useful in your workplace? How would you adapt it to suit your workplace?

Collect shavings 
i. Parag. 5: Do you have problems in your factory with shavings? What do you do about them?

j. Parag. 5 presents some practical steps for keeping the workplace clear of shavings. What similar steps would you take in your workplace?

k. Look at Figure 6.1f If you feel it would be appropriate prepare a similar table for your workplace.

Establish standards 
l. Parag. 6: Do you already have standards for cleaning the workplace? If so, how do they compare with those suggested in the text? 

m. If you do not yet have standards, do you feel it would be useful to create them? If so, discuss what you might include in them, with reference to the guidelines in the text. Make concrete and specific suggestions for:

i. Cleaning objectives.

ii. Who would be responsible.

iii. A cleaning schedule.

n. Look at Figure 1.6g What criteria might you use for evaluating the cleaning in your workplaces?

Action plan
Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. Alternatively you may choose to prepare one action plan when you have discussed several texts. You might like to follow the 6-Point Structure.
6.2 Use the 5S activities
Introduction. 

1. The 5S Activities are ways of maintaining cleanliness and tidiness in the workplace. These activities are central to the Japanese practice of TQM. The name 5S is taken from five Japanese words beginning with ‘s’:

a. Seiri (organizing): separate necessary and unnecessary items and eliminate the latter.
b. Seiton (keeping things neat): store necessary items in their designated place so that they can be easily found.
c. Seiso (cleaning): remove dirt and rubbish from the workplace.
d. Seiketsu (cleanliness): clean the workplace systematically and prevent dirt recurring.
e. Shukanka (make cleanliness a habit): train employees in these practices and attitudes so that they become a habit.
2. The word ‘clean’ may be used for three different purposes:
a. Cleaning means to get rid of garbage, dirt, and impurities in:

i. Floors, ceilings, walls, shelves, cabinets, locker room, restrooms, etc.

ii. Machines, jigs and tools, measuring equipment, etc.

b. Cleanliness means to keep things clean after they have been cleaned (including work uniforms). All employees should take to heart the idea that good work begins with being clean, and with a workplace that reflects this idea.

c. Making cleanliness a habit means to keep things organized, neat, and clean, and to maintain an environment.
3. Making the 5S activities a regular habit in your workplace will bring three important benefits: consistenn quality, improved efficiency and safety, and a comfortable workplace.
Implement the 5S throughout the company
4. The systematic implementation of the 5S throughout the company requires:
a. A company-wide implementation plan.

b. Setting up a hierarchy of those responsible for implementation.

c. Establishing of priority items.
d. A plan to educate employees in carrying out the 5S activities, and to disseminate information to them.
e. A method to check results. 
f. A system for generating and processing an activity report for each workplace.
g. A plan for top management to make the rounds, praising what is good and giving advice, and to carry out an audit. (It is also a good idea that people from different workplaces visit and look around other sites.)

h. Standards for evaluating the 5S.
Figure 6.2a 5S Activity Report
[image: image8.emf]
Figure 6.1g 5S Evaluation list and criteria
Figure 6.2b The organisational structure of 5S implementation

[image: image9.emf]
Get employees actively engaged in the 5S activities
5. To get workers actively engaged in the 5S activities: 

a. Determine targets and evaluate the achievement of these targets.

b. Make out a plan of monthly and daily activities.

c. Point out priority items for cleaning at the beginning and end of work and help employees to recognise problem areas.

d. Demonstrate how the activities should be carried out.

e. Make daily rounds of the workplace, and comment on what is good and bad, including clothes and uniforms.

f. Determine areas of responsibility for cleaning and hold a contest to encourage competition among workers.

g. Use the company bulletin boards to make the results of all these activities known to the entire company.

h. In addition, the factory manager should make regular rounds to help raise employee awareness of the 5S.

Plan monthly and daily activities
6. The plan of monthly and daily activities should include:

a. A list of "to do" items, and the period in which to accomplish these items.

b. The name of the person in charge.

c. The exact date and time of activities.

d. A programme for educating employees and disseminating the 5S concept, with the names of those to be educated.

Process activity reports
7. The activity reports should be processed as follows:

a. Weekly report: incorporate each individual's activity record into a weekly report and present this to superiors.

b. Monthly report: each person-in-charge at each workplace reports their monthly progress to the person in overall charge.

c. The person in overall charge summarizes the implementation data and distributes this information to workers in the form of a 5S newspaper. This should include news of future plans, and other public relations material (slogans, examples of improvement, etc.).

Figure 6.2c Rules for 5S Activities 
[image: image10.emf]
Figure 6.2a 5S Activity Report 
Figure 6.2d Annual Plan for 5S Activities
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DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any tables, figures or examples referred to in the text if you feel these are relevant to your company.

a. Parag. 2. Do things stay clean for long in your workplaces? Which items get dirty again most quickly? Which stay clean the longest? How would it be possible to keep any of these items clean for a longer period before they have to be cleaned again? 

b. Parag. 3. Would you expect the 5S to bring these benefits to your workplaces?

c. Parag. 4. Apply the RADAR questions to these rules for implementing the 5S Activities company-wide. 

d. Parag. 5. Apply the RADAR questions to these guidelines for getting workers actively engaged in the 5S activities in the workplace. 

e. Parag. 6: Apply the RADAR questions to these suggestions for creating a plan for monthly and daily activities. Be as concrete as possible.

f. Parag. 7. Discuss how you would set up a system for keeping activity records, and how you would deal with any problems you could expect.

g. Look again at all these 5S concepts and guidelines. Do you now think that the 5S activities would bring the three primary benefits to your company that are mentioned at the beginning of the text?
Action plan
Draw up an action plan for implementing the 5S Activities in your workplace. Alternatively you may choose to prepare one action plan when you have discussed several texts. You might like to follow the 6-Point Structure.
19.3. Maintain appropriate levels of lighting, temperature, humidity
Introduction. 

1. If we want to have a working environment that is always comfortable, healthy and clean we need to define the factors that create such an environment, and then establish standards to maintain these factors. They include not only cleanliness, but also the right levels of lighting, temperature, and humidity. Factors, on the other hand, that create an unpleasant environment - noise, odours, vibration, and dust, - are examined in Text 6.4.

Be flexible in establishing standard levels. 
2. The standards should be based on the type of work being performed, and may vary from one job site to another. Desirable levels of lighting, temperature and humidity will be different in offices used for reading and writing, in places where inspections are carried out, in general work areas, and in outdoor locations. The methods used to control these levels will also vary. In some work situations it will be impossible to provide a comfortable environment. So tou should regulate the amount of time that any employees have to spend in such locations. 

Measuring the levels. 

3. Some environmental factors, such as temperature and relative humidity, can be measured numerically, while others, such as odour and vibration, either cannot be measured or are often ambiguous. Because of this, it is important not to get too caught up in numbers. Rather, set standards that relate to the way one actually feels in a particular environment. There is no need, except in special circumstances, to enforce strict specific standards for minimum and maximum brightness, temperature and relative humidity. However if employees are exposed to harsh environmental conditions, working time should be reduced so as not to pose a health hazard. In short, environmental standards should suit the situation, and should be kept under constant review.

Establish standards for lighting, temperature and humidity

4. Lighting. While lighting requirements for places such as inspection locations may be as much as 640 lux or more, it is more common to simply specify "appropriate lighting” and set lighting levels with reference to the main working area, since brightness may vary greatly. (Lux is a unit of illumination equal to 1 lumen per squire metre.).

5. Temperature. Temperature control is a very important factor in keeping workplaces comfortable. Temperature levels should be set to provide a comfortable working environment. Limit working time in extreme environments, such as steel mills or freezers. Apart from special cases however, it is not critical to specify the temperature range.

6. Humidity. While humidity is recognised as an important element in health, appropriate humidity levels are usually not specified in numeric terms, except for special types of work. Normally it is left to nature to determine humidity levels. Variations due to seasonal differences, such as the wet and dry seasons, and to the location, are not unusual. However it is important to prevent excessive humidity or dryness, since these can damage health.

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions -  you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any tables, figures or examples referred to in the text if you feel these are relevant to your company.
a. Parag. 1: How comfortable and healthy is your workplace? Where do any problems lie in terms of the factors mentioned here? How would you define a healthy workplace?

b. Parag. 2: Are there any special factors that make your workplace unhealthy or uncomfortable? What solutions could be found for these?

c. Parag. 3: Do you agree with the ideas in this paragraph? Does your company reduce hours that employees have to spend in unhealthy environments? If not, should it do so?

d. Parag 4, 5 and 6: What acceptable levels for the factors of brightness, temperature and humidity would you specify in standards? In other factors? (Noise odour and vibration will come in Text 9.4)
e. Discuss specific steps that should be taken to ensure that lighting, temperature and humidity are at appropriate levels in your workplace and throughout your company. How cost-effective would this be in terms of improvements in productivity, employee etc.? 

Action plan
Prepare an Action Plan for 19.3 and 19.4 together after you have discussed Text 19.4. Alternatively you may choose to prepare one action plan when you have discussed other texts as well. You might like to use the 6-Point Structure.
6.4 Keep down noise, odour, vibration, and dust

Introduction. 

1. A healthy, comfortable environment must have low levels of noise, odour, vibration, and airborne particles (dust). Establish standards for procedure to keep these down. Keep in mind too that products and tools should be stored in suitable environmental conditions.

Noise. 
2. Design and insulate noisy workplaces, so that employees in adjacent work areas will not hear the noise. For example, when adjusting an engine, work should be performed in an insulated, soundproof room, with the door tightly closed, and workers wearing ear protection. Do not keep the same workers in a noisy workplace for lengthy periods of time.

Odour. 

3. Take the following measures to reduce odours:

a. Fix odour-eliminating filters to all equipment that produces odour.
b. Pass any gas produced in a chemical reaction room through set filtering systems before releasing it.

c. Filter all gas prior to releasing it outside the facility and check the filters regularly.
Vibration. 

4. Take the following measures to limit vibration to the human body:

a. Include vibration damping in planning the layout of the workplace.

b. Put in vibration-damping equipment when installing large presses, and isolate them from the rest of the workplace. Verify that the vibration caused by the press does not escape the room.
c. Install equipment to limit vibration in areas where work causes vibration. 

d. Install vibration meters around the facility and record the vibration level.

e. Regularly check the results of vibration damping since workers at other jobs may find vibration much more intolerable than those who are actually doing the vibration-producing work.

5. Remember that workplaces that produce noise, odour, or vibration must counter their impact in the local community just as much as in the workplace.

Dust
6. Dust, referred to scientifically as ‘airborne particles’, is a danger to health and a source of discomfort. Standardize methods to reduce the levels of dust generated in the workplace and apply them rigorously:

a. Whenever possible, install a dust catcher at or near the areas where the dust is created, and collect the dust continuously.

b. Use fans to keep the workplace constantly ventilated.

c. Install measuring equipment and take regular measurements. 

d. When dust levels are found to exceed the standards, investigate the cause immediately and prevent this happening again.

e. Employees in shearing and polishing factories should wear dust-proof masks. 
One could limit the amount of SPM (suspended particle matter with a diameter of 10 microns or less and which is circulating in the air) to 0.20 mg/litre or less per hour. This is a common environmental standard, but it is quite lenient when one considers the consequences of prolonged exposure. Depending on the workplace, particles may be dispersed. In this case, particles could be greater than 10 microns in diameter and not be considered SPM.
Figure 6.4a Specifications for the office environment
[image: image12.emf]
Figure 6.4b Specifications for the work site environment
[image: image13.emf]
Figure 6.4c Specifications for the restroom
[image: image14.emf]
Figure 6.4d Control standard for light, temperature and humidity
[image: image15.emf]
Store products, equipment and tools in suitable environmental conditions. 

7. Keep environmental factors in mind when storing finished products, machinery, equipment, jigs, tools, etc. Store them in a way, however, that does not reduce their functionality nor make it more difficult for employees to handle them. 

a. Pay close attention to the temperature, humidity, and dust level in areas where items are stored. Be especially careful to establish and maintain environmental standards for items that are prone to rusting or are sensitive to dust.

b. Be careful to prevent leaks where rain might get in, or gaps through which wind might pass.
c. Cover items that are stored outdoors with a tarpaulin or sheet.

d. Choose the proper storage location for each type of item, and make sure that different types do not get mixed up. Use storage addresses so that everyone will know where items are located.

e. Mark part names, lot numbers etc. clearly on locations and on items to indicate the item’s history. When controlling items individually, be sure to attach an item card to each. When controlling items by lot, attach the lot card to the lot.

f. Clean items on a regular basis, as well as at the beginning and end of work.

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any tables, figures or examples referred to in the text if you feel these are relevant to your company.

a. Parag. 1. What problems do you have in your workplace with noise, odour, vibration and dust? What effects do they have on the health and comfort of workers? What effect do they have on productivity, directly or indirectly? 

b. Parag. 2: What steps has your company taken to protect employees who have to work in a noisy workplace? What further steps could be taken?

c. Parag. 2. Is it possible to reduce noise levels? To reduce the noise that escapes from a noisy workplace? What steps have you already taken? What further steps could you take? 

d. Parag. 3: Do you have problems with bad odours escaping from the factory? If so what steps have you taken to reduce them? How effective are these measures? Apply the RADAR questions to these suggestions for installing filters.

e. Parag. 4: Is vibration a problem in your workplace? If so, what effect does it have on worker health and comfort? In the workplace and in adjoining areas? What steps have you taken to deal with it? How successful have they been? 

f. Parag. 4: Apply the RADAR questions to these measures for dealing with vibration.

g. Parag. 5. Do you agree that you should be concerned about the impact of these factors on the environment? What steps have you taken, or could you take, to reduce this?

h. Parag. 6. Is dust a problem in your workplace? What negative effects does it have? What steps have you taken to deal with it? How successful have they been?

i. Parag. 6: Apply the RADAR questions to the methods suggested for reducing the levels of dust. 

j. Figures 6.4a, 6.4b, 6.4c and 6.4d give a variety of specifications for maintaining a healthy and comfortable environment. Which of these could be applicable to your workplace? Are there alternatives would be more appropriate.
k. Parag. 7: What measures do you take to store finished products, machinery, equipment, jigs, tools etc. in suitable environmental conditions? How successful are they? What problems do you still have in this area? Do you have any difficulty combined combining such storage with maintaining the functionality of equipment etc. and easy access to it?

l. Parag. 7: Apply the RADAR questions to these six guidelines.

Action plan
Draw up a detailed and concrete action plan for maintaining a comfortable, healthy and clean working environment in your workplace or company based on your discussions of the Texts 19.3 and 19.4. You might like to follow the 6-Point Structure. In your introduction make it clear why it is important to have a good working environment. Alternatively you may choose to prepare one action plan based on your discussions of several texts.
6.5 Prevent environmental pollution: treat industrial waste

Introduction. 

1. Industrial waste is causing more and more environmental pollution. Dirty water and poisonous gases are released from factories and workplaces in ever increasing quantities. This has led to a new appraisal of a company’s obligation to society. A company is now seen as having as much responsibility for avoiding environmental pollution outside the factory as for maintaining cleanliness inside. Companies must establish standards for disposing of their waste in a way that will not pollute the environment.

Standards for treating industrial waste. 

2. Industrial waste includes trash, waste oil, paint, solvent, waste water, and exhaust gas. Standards should specify a) the procedures to be followed before disposing of waste and b) the conditions for disposing of it. Follow these guidelines:
a. Separate the waste by type, and standardize the disposal methods used for each type.
b. Use designated equipment to process waste that requires treatment, and then give it for treatment to the proper agency. This applies especially to chemical substances which can lead to water and ground pollution: organic solvents, strong acids, and strong alkalis. 
c. Write a manual for processing this waste before it is passed to the agency. Follow this manual carefully. 
d. Establish standards for disposal: for example, an impurity concentration rate percentage, or pH for treated water, SO2 p pm, or the quantity of particles contained in a gas. These standard values should not contradict those in government laws and regulations. 

e. Ensure that equipment for the treatment of poisonous waste, water purification equipment, equipment for measuring the amount of waste particles in the air, etc. adheres to official standards for the prevention of environmental pollution. 

f. Measure the waste upon disposal at designated intervals, and keep records. Assign a person to be in charge of treating industrial waste and a person to control the overall waste disposal process. The controller should take appropriate action when the measured value does not meet the standards. 

g. Educate workers in the importance of these standards and encourage them to cooperate in implementing them. Set up checkpoints to ensure that proper procedures are followed, and that is data collected and analysed regularly. 
h. Wherever possible minimize waste and recycle waste materials.   
Examples of treatment procedures. 

3. The following are some examples of procedures that can be followed to prevent pollution:

a. Process strong acids and alkaline in a neutralizing tank, and neutralize the chemicals prior to disposal. Measure the pH potential of hydrogen ions prior to disposal.
b. Use the activated sludge process in an established purification system to purify wastewater leaving the factory. Use carp (fish) as a biological index to check the purity level prior to discharge. If the carp die the level is too high.
c. Give the disposal of used organic solvents to a licensed disposal agency.

d. Gather paper waste and pass it to a qualified agency for recycling. 

Figure 19.16 Treating waste
[image: image16.emf]
Standards for preventing environmental pollution 
4. Standards to prevent pollution must, at the very least, follow official environmental standards, laws, and regulations. If possible they should set even higher levels.

5. The main pollution categories, with their elements, are:

a. Air pollution: The major elements of air pollution are carbon monoxide, sulphur oxide, nitrogen oxide, and suspended particulate matter (SPM).

b. Water pollution: The main control elements are BOD (biochemical oxygen demand), COD (chemical oxygen demand), DO (dissolved oxygen; standard at 8.8 mg/litre), SS (suspended solids).
c. Chemical substances: cadmium, cyanogen, organic phosphorus, lead, chromium (6 valence), arsenic, the mercury family, PCB.

6. Standards for prevention vary dramatically from one industry to another. However it is important to specify the substances that need to be controlled, if there is any danger that they will be released. 

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any tables, figures or examples referred to in the text if you feel these are relevant to your company.

a. Parag. 1. Do you agree that a company has as much responsibility for avoiding environmental pollution outside the factory as inside? Does your company cause pollution in the outside environment? What kind? What steps are you taking to reduce it? How effective are these steps?

b. Parag. 2: Apply the RADAR questions to these eight guidelines.

c. Parag. 3: Are any of the examples of treatment procedures in the text and in Figure 6.5a relevant to your company? Are there any alternative procedures that you could use?

d. Parag. 4: How do your standards relate to official environmental standards, laws, and regulations.

e. Parag. 5: What substances are used or produced in your company that could be dangerous for the outside environment? 

Action plan 

Draw up a detailed and concrete proposal for dealing with your company’s industrial waste. You might like to follow the 6-Point Structure on page xx. In your introduction make it clear why this is important. Alternatively you may choose to prepare one action plan when you have discussed several texts. 
Test
Answer these questions using only information given in the text. For each question one, two or all three answers may be correct. Tick the answer or answers you think are correct for each question. Each question carries 3 points – you get one point for each correct answer that you tick, and one point for each wrong answer that you do not tick.
6.1 Keep the workplace clean

1 Different boxes should be used for separating waste by:

a. Quantity.

b. Age.

c. Type.

2 Ways of minimizing waste should be considered right from:

a. The start of production.

b. When the product is being designed.

c. When the first products appear.

3 During cleaning it is important to inspect the condition of:

a. Cleaning materials.

b. Measuring devices.

c. Oil leaks.

4 Checkpoints for cleaning machines include:

a. No gummy residue from tape.

b. No oil residue.

c. No measuring tools.

5 To prevent shavings being scattered, which two of the following options could you choose?

a. Cover the machinery.

b. Place a plate under the machinery.

c. Wash the machinery.

6 Collect boxes of shavings:

a. Before each working cycle.

b. After each working cycle.

c. During each working cycle.

7 Which of the following should you do in creating standards for cleaning?

a. Specify the things to be cleaned.

b. Specify the cleaning materials.

c. Specify who cleans where.

6.2 Use the 5S Activities 

8 The three important benefits of the 5S Activities include: 

a. A comfortable workplace.

b. Stability in quality.

c. Improvements in efficiency and safety.

9 Cleanliness means specifically to:

a. Clean things whenever they get dirty.

b. Keep things clean after they have been cleaned.

c. Keep work uniforms clean.

10 The systematic implementation of 5S throughout the company will include which two of the following?

a. A plan for top management to make the rounds and carry out an audit.

b. A system for generating an activity report for each workplace.

c. A bulletin board to put results on.

11 To get workers actively engaged in the 5S Activities in the workplace do which of the following?

a. Determine targets and evaluate their achievement.

b. Help employees to recognize problem areas.

c. Make daily rounds and comment on how clean things are.

12 The factory manager should make regular rounds to:

a. Help raise employee awareness of the 5S.

b. Check that employees are cleaning correctly.

c. Check that employees are comfortable enough.

13 A plan for monthly and daily activities should include:

a. A programme for educating employees.

b. A programme for disseminating employees.

c. A list of items to be carried out within a certain period.

14 To create an activity record:

a. Incorporate each employee’s activity record into a weekly report to be presented to superiors.

b. Report monthly progress to the person in overall charge.

c. Present monthly progress to top management.

15 Top management should:

a. Make the rounds at least once a week.

b. Praise good points.

c. Give instructions for improvement.

6.3 Maintain appropriate levels of lighting, temperature and humidity

16 Establishing standards for maintaining a healthy workplace environment will involve:

a. Having medical personnel in the workplaces.

b. Defining what constitutes a healthy workplace.

c. Establishing specific standards for the features that make a healthy workplace.

17 Standards should be based on:

a. The type of work being done.

b. The size of the job site.

c. The number of employees on the job site.

18 Desirable levels of lighting, temperature and humidity will vary depending on: 

a. The size of the workplace.
b. The purpose of the workplace.

c. The location of the workplace.

19 Which environmental standards can specify numerical measurements. Those for:

a. Temperature.

b. Odour.

c. Relative humidity.

20 Where exact measurements are not possible it is better to use standards that relate to:

a. How people feel in a particular environment.

b. How many hours people are working.

c. How hard people are working.

21 For most areas, standards:

a. Should specify lighting of 640 lux.

b. Give no specification.


c. Specify ‘appropriate lighting’.

22 It is critical that standards specify the temperature level:

a. Always.

b. Never.

c. In special cases.

23 Humidity levels should normally be:

a. Left to nature.

b. Specified exactly.

c. Specified as ‘appropriate’.

6.4 Keep down noise, odour, vibration and dust.

24 Noisy workplaces should be designed and insulated so that:

a. No noise escapes.

b. The level of noise that escapes is not noticeable in neighbouring areas.

c. All noise in the workplace is eliminated.
25 Which of the following should be done to deal with odour in the workplace:

a. Fix eliminating-eliminating filters to all equipment that produces odour.

b. Fix eliminating-eliminating filters at all doors and windows.

c. Filter all gas before it is released outside the facility.

26 Which of the following  measures should be taken to limit vibration to the human body:

a. Install vibration meters around the facility and record the results.

b. Install equipment to limit vibration in areas where work causes vibration.

c. Require workers in areas where vibration levels are high to wear protective clothing.

27 Which of the following are methods to reduce the levels of dust generated in the workplace?

a. Install a dust catcher near the areas where dust is created.

b. Install measuring equipment and regularly take measurements.

c. Use fans to keep the dust from circulating.

28 A common environmental standard for an acceptable level of airborne particle matter is:

a. 0.10 mg/litre or less per hour.

b. 0.20 mg/litre or less per hour.

c. 0.30 mg/litre or less per hour.

29 When storing finished products, equipment etc, ensure:

a. Their functionality is not reduced.

b. It is not more difficult for workers to handle them.

c. They are securely locked up.

30 Which of the following guidelines should be followed in order to store products etc. in suitable environmental conditions:

a. Prevent leaks where rain might get in.

b. Do not store any items outdoors.

c. Choose the proper storage location for each item type.

31 Which further guidelines should be followed:

a. Mark gaps through which the wind might pass.
b. Mark part name, lot numbers etc. clearly on locations and on items.

c. Clean items on a regular basis, and at the beginning and end of work.

6.5 Prevent environmental pollution: treat industrial waste
32 A company is now seen as having …………. responsibility for avoiding pollution outside the factory as/than inside.

a. as much ….. as

b. less ……. Than 

c. more …… than

33 Standards for treating industrial waste should specify: 

a. Procedures to be followed before disposing of waste.

b. Conditions for actually disposing of it.

c. Procedures for informing workers that waste has been disposed of.

34 Guidelines for disposing of waste should include:

a. Write up a manual for this agency to use.
b. Separate waste by type and standardize disposal methods for each type.

c. Give waste that requires treatment to a proper agency.

35 Standards should be established for waste disposal that:

a. Are always the same as government laws and regulations. 

b. Are almost as high as those in government laws and regulations.

c. Do not go against government laws and regulations.

36 Waste should be measured on disposal:

a. At planned intervals.

b. Weekly.

c. At the start and finish of work.

37 Workers should be:

a. Required to implement the environment standards.

b. Encouraged to cooperate in implementing the environment standards.

c. Educated in the importance of the environment standards.

38 Examples of procedures that can be followed to prevent pollution include:

a. Process strong acids and alkaline in a neutralizing tank, and neutralize the chemicals prior to disposal.

b. Put carp in the waste water before discharging it.

c. Put carp in the wastewater after it leaves the factory.

39 Standards for preventing environmental pollution vary ……….. from one industry to another

a. a great deal

b. a little

c. not at all
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