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ABSTRACT

To find out the Environmental, Health and safety issues in sugar mills in Punjab province

of Pakistan, Pattoki Sugar Mills in the cenEal Punj ab was visited. The required data of
environmental parametJrs and health and safety was collected tkough detailed survey of
each unit, instrumentation and Questionnaire based interviews of the workers, managers

and supervisors. It was found that more lhan 70Yo - 80% accident in the sugar mills were

due to the lack of awareness of Environmental health and safety measures; lack of
environmental health and safety laws implementation and lack of monitoring at

government level. There is a facility of first aid but there is no trend of regular medical

ixamination or keeping the record of accidents. More than 4070 workers said that they

did not get any health and safety or job specific training except that of some instructions

from the supervisor of unit. Less than 30% workers were of the opinion that they are

provided or using personal protective equipments (PPE's) during their job. Less than

l0o% workers were provided proper ventilation system to effectively eliminate dust and

fumes. Only 16%o workers were in comfortable temperatue. Noise was a prominent issue

at Pattoki Sugar Mills. There were less than l0% places that have barriers for noise

minimization and have been insulated to absorb sound. It was observed the sugar mill
was untidy; there were spills of oil, and grease and chemicals at many places and

chemicals drums were laying in the open air. There was obstruction in the pathways;

stairs are without railing at many places. Interviews of 50 workers, mangers and

supervisors of each unit in the Pattoki Sugar Mills showed that the health and safety

situation of the workers in sugar mills was very unsatisfactory. Open channels and heaps

of baggasse were causing irritation of eyes and throat. Baggasse was being used as fuel
in the boilers and kilns. The bumt particles of baggasse, that was coming out of
chimneys, clings on the adjacent walls and also the outside environment, causing serious

environmental problems.

There was no safety management program for the mills workers. The research shows

that there is also an immediate need of environmental health and safety management

system, the revision and strict implementation and monitoring of the environmental
health and safety regulation in the industrial sector.
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Chapter no. I

INTRODUCTION

Pakistan is mainly an agriculrural country and its agricultural activities depend on its

world famous river system and its tributaries that produce the food and other crops to

sustain its 160 million population.

After textile industry the sugar industry is the second largest agto based industry'

Pakistan has 84 sugar mills that has distibuted mainly in its provinces Punjab sind

and Khyber Pakhtunkhwa (formerly known NtwFP). This big industrial sector has its

annual crushing capacity morc than 6.1 million tones and it accommodates over

?5000 skilled, semi skillcd, and management, financial and technical experts' It was

estimated that in a short span often years that is 1999-2000, the cultivated area under

cane increased at average rate of 10.7 percent, output of cane production rose at

average rate of 24 percent and the yield per hectare went up at the average rate I 1.7

percent (Memon, 2002).

Pakison is the fifth largest country in the world in terms of area under sugar cane

cultivation, 116 by production and 606 in yield. Sugarcane is the primary raw

material for the production of sugar. Since independence, the area under cultivation

has increased more rapidly than any other major crop' It is one of the major crops in

Pakistan cultivated over an area ofaround one million hectares'

With the advent of Industrialization, there came many changes in the thoughts and

mode of lives of the people of thc nineteen and twenty century Although it was

thought a symbol of prosperity in term of a major source to satisf, human



materialistic approach but at the same time, these big and dirty machines not only

replaccd human but also became their master.

Due to the globalization, occupational health and safety got importance for its

different level of hazards got serious concems in the last decades of the twentieth

century. The safety and health of workers in manufacturing units are gaining

increasing attention in the recent days (ILO, 2000).

Despitc of the economic gains from sugar sector, we cannot ignore its environmental

and hcalth impacts within the work environment within sugar mills and its

sunounding during different processes.

Environment is a whole context of human life that is its natural, social and cultural

conditions that influence the individual and its society. lt encompasses the whole

range ofdiverse surroundings, in which we observe, practice and respond to event and

changes. It includes the air, water, land, vegetation and the whole social order. It also

means the entire range of external influences either naoral and manmade, that can

affect the life suppo( systems essential for health and survival. within environments,

there are hazards that can affcct us or disturb our surrounding's physical, biological

and chemical s€tting. Hazsrds is anything that can cause (l) injury, disease or death to

human,damagetopersonalorpublicPropertyor,(3)deteriorationordestructionof

environmental components (Wright., 2005).

The environmental health is the study that connects the hazards in the environment

anditseffectsintheformofinjuries,diseasesanddeaths.Whilewestudythenature

of environmental hazard, we examine the pathways that affect the human' its

consequences and finally the interventions made to alleviate the risk associated to it'



The environmental managcment system not only addresses the environmental issues

in and surrounding of the work place but also helps to conserve the resources and in

tum boost the business.

1.1. Objectives of the study

The objectives of the study are as follows:

. To document any likely occupational environmental health and safety issues in

Pauoki Sugar Mills and factors associated with these issues'

. To suggest measures to improve the existing environmental health and safety

conditions among the workforce.

1.2. Scope of the studY

The scope of the study is to highlight and understand the environmental health and

safety hazards among workers in the Pattoki Sugar Mills.

This study will provide opPortunity to researcher to gain practical knowledge of the

laws related to industries, loopholes in them and lack of implementation at the current

scenario. This research experience will hetps the other researchers in identifring the

occupational health and safety in the current era and also will be great source ofhelp

in future endeavors. The research can be useful as a source of information for similar

projects. hoposed mitigate measures will be helpful for planers and policy makers to

minimize the harms related to occupational health'



1.3. Organlzetlon of the study

This rcsearch work mainly presents five parts regarding the environmental health and

safety issues in the sugar factories.

The first part is an overall intoduction ofthe sugar industries in Pakistan, increased

growing of sugarcane due to the incressed demands of sugar. The risk of lives and

health hazards of the workers in sugar mills, the objective and limitations of the

research and finally the need of implementation of environmental health and safety

laws in industrial sector.

The second part has the cited literEturc that explains the significance of sugar sector,

its process involve and the health and safety issues associated to it in the major sugar

producing countries in Pakistan.

The thld psrt provides the description of the material and the methodology used to

conduct the study, the primary and the secondary data details'

The fourth part includes resuls of the study arcas, Results obtained and discussion

related to it is also mentioned in the form of tabtes and graphs which describe the air

quality and occupational health and safcty situation of the working area'

The fifth part has the rccommendations to minimize the impacts on heath and to

ensure the health and safety within the workplace especially and to the overall

environment generally.

1.4, Limitation of thc study

The objective of the study was to evaluate all the parameters of environmental health

andsafetyinPanokiSugarMillsandtoknowhowthesefactorsinfluencetheheathof

workers. Some conshaints that became hurdles in the accomplishment of the study

objective were the unavailability of the medical record of injuries and accidents of

workers and equipments or instrument in the sugar mills for the recording of data' the



CIWC& E, IRI Lahore assisted nre in this respect and make the instruments available

to take the data of few parameters, to conduct the study.



Chapter no.2

LITERATURE REYIEW

The book having the title of "Health, Safety and Environmental conEol" consists of the

readings written by Reynolds L.Hoover, Robert L. Hancock, Kevin L. Hylton, o. Bruce

Dickerson, George E.Haris, published by The van Nostrand Reinhold, New York in

1989. It contains the chapters on History and Organization that describes the evolution of

safety, legislative history of health and safety law Industrial safety, what should be the

health, safety and environmcntal control mission statement and also the basic

requirements for the relevant professionals. Besides these other chapters are Industrial

Hygiene, Environmenlal control and Health and Safety Information systems. In these

chapters, writer describe the responsibilities of the director of health' safety and

environmental control for the unification of every facet of "safety" that is the minimum

requirement of industrial safety, safety policy, anatomy of accidents, accidents

investigation and prevention strategy. It also addresses another important aspect of

industries that is waste generation, fiansportation, minimization and reduction through

environmental management system.

The book with the title of "Policies For cleaner Technology, A New Agenda for

Govemment and Industry" is written by Anthony Clayton, Graham Spinardi and Robin



Williams published by Earthscan Publications Ltd, London, in 1999. It emphasizes the

scope and implementation of cleaner technologies and the geening of industry in

different industrial sectors. In the chapter nine regarding Sugar sector by Soren Kemdrup

with Leo Baas, Ole Erik Hansen and Brendaan Ryan, page 161 to 184, in which writers

presented the role of regulations and of environment management to improve the

production capacity, sustainable use of water and energy and the improvement of

environmental behavior by presenting the comparison of case studies each in The

Netherland, Ireland and Denmark.

The book having the title of"occupational and Environmental Safety Engineering

and Management" is written by Hamid R. Kavianan and charles A.wentz' Jr published

by van Nosrand Reinhold, New York, in 1999.The book comprehensively narrates the

different aspects of industrial safety urd management, like indusrial toxicology, Fire

Hazards, Noise, spill, radiation and electricity control and management' Not only this' in

this book the legislations, Regu.lations and Standards regarding safety Engineering and

management and especially, determining fhe causes of accidents and how to conduct an

effective safety audits and development of computerized safety data system(cSDS)

statistical methods to avoid and minimizp the mishaps at work have been discussed'

Thc ares ofmy special interest in the book is the "safety Engineering and Managoment"

in which stress is given upon thc immediate need for safe working condition' It is the professional



responsibility of engineers and managers that by utilizing their knowledge they have to play their

vital role to minimize the risk of accidents and to protect human health and Environment.

Athesissubmittedinpartialfulfillmentoftherequirementforthedegreeof

masters of Science education in Environmental science in the university of Canterbury,

by Georgia- Rose Travis in December 2007 with the title of "An overview of sugar

cultureinMorocco,particularlywithinaBerbercommunityinRastabouda''includesthe

issues of importance and history of sugar industry' The area of my special interest in the

thesis is the topic ,,Environmental and the health impacts" in which lhe sugarcane

industryisconsideredamajorsouceofenvironmentalpollutioninMorroco.Inhis

researchworkheaddressestheenvironmentalproblemslikedeforestationand

desertification due to the felling oftrees that are used as firel in the factories'

Sugar indusries are one that consumes a great amount of water during the

processing and the wastewater that is discharged directly in the nearby fields or water

bodies like strcams and used for irrigation and other human usages' Buming of sugarcane

leaves in the fields dwing the harvesting and use of baggasse as fuel also has deleterious

effects on health in the form of air pollution. Besides the older and obsolete machinery

andtechnologyandnon.compliancetotheregional,nationalandintemationalregulation

and guidelines aggravate the situation.

As Akbar and Khwaja (2006) opined that v/aste water, one of the major eflluents fiom

sugarfactorieswithitshishBoDarrdCoDbecomethereasonofsepticlikeconditions



with fou.l smelling of hydrogen sulfide, that after reaction tum the water black and highly

toxic and harmful for livings when this wastewater without any Eeatment is discharged to

the receiving water bodies.

According to the Finish institute of occupational health estimates, in Finland,

those Out of one million accidents in a year; about 120,000 ale occupational accidents

rcsulted an aveEge resulting in a sick leave of about 15 days on average. Each year,

about 40 pcople die in occupational accidents and another 40 in fiaffrc accidents during

work horus. The institute suggests tluough their research, conducted that by adopting

preventions, accidents and injuries are reduced. Occupational health and safety measures

can improve the work environment and human suffering and financial losses that result

ftom them can be minimized.

Thc research article published in Oxford joumal, Occupational Medicines in

199lby H.N. Phoolchund, having title "Aspec6 o! Occupational Heallh in the Sugar

Conelndwtry,,dealswiththeissuesofworker,soccupationalhealth,diseasesand

accidentsatworkplaceinsugarfactories,generallyintheworldandparticularlyinthe

third world countries. The main focus of the researcher is the high rates of accidents and

diseaseslikelungcancerandBagassosiscausedbytheuseofpesticidearrdtheexposue

of baggasse respectivelY.



The research article published in Elsevier Science joumal, Health & Place in 1995

by Harry Phoolchund, having title "occupational and environmental health in Mauritius:

a review of trends and recent studies" presents comprehensively the physical and the

chemical hszards in the working environmen! and the potential dangers to the general

environment in the developing countries like Mauritius and the need of the evolutionary

process in the legiSlation to prolect the nah[al environment, environmental management

system and their relation to the environmental problems like air pollution sources and

their impact on air quality; population exposue to vehicular lead and a pilot study of

dietary lead intake and the review of health and safety in 16 factories'

Tomeetthechallenge,somechangesbroughtinthesystemweretheneedof

Environmental impact Assessment, setting of national environmental standards of water,

noise and eftluents and also the enforcement of these standards and the compliance with

the law.

With the help of the project regarding Maudtius surveys including air pollution

sources and their impact on air quality; population exposure to vehicular lead and a pilot

study of dietary lead intake and the review of health and safety in 16 factories.

Theoutcomeofthestudywasthattheupdatingthelegislationkeepinginviewthe

finding of survey in 16 factories, and by ensuring their implementation at workplace' the

occupational and the general population health hazards can be minimized in the

developing countries.

10



chris Harris,(2009) senior editor of TheBiocnergySite, presents his critical review

on the book Sugar Ethanol - Contributions to Climate Change Mitigation and the

Environment, published by wageningen Academic Publishers, edit€d by Peter zuubier

and Jos vao de Voorcn.

Brazil is a prominent land regarding the sugarcane yield and its bio products that is

ethanol. The country has two thirds of the global increase sugalcane production and 75

per cent of the increase in the area of land allotted to sugarcane between 2000 and 2007 .

Between 2002 and 2006, 773 hectares of pasture land changed to production of

sugarcane, 103,000 hectares changed from land used for other crops and 125,000 hectares

started to be used for the sugar cane production fiom land previously unused and reached

to 11.7 million hectares. This expansion will affect the agricultural economy, land use

changesandtheenvironment'ThebooksaysthatethanolproductionforBrazil,can

contribute to achieving the Millennium Development Goals because of its advantages

over fossil fuels and the reduction of greenhouse gas emission that has been scheduled

the end ofsugar cane buming by 2014.

It seems a major contribution regarding alternate green energy source and the

ClimateChangeMitigationbutontheo0terhandfactoroflandusechangeand

biodiversity.

A new Finnish job'exposure matrix (FINJEM) was constructed for exposure

assessment in large register-based studies' Unlike most other JEMs' FINJEM was

designed to conlain definitions, inferences, exposure data, and references' This

documentationenablesFINJEMtobeappliedalsoasageneralexposureinformation

11



system for hazard control, risk quantification and hazard surveillance. The system

includes, e.g., workforce data, and it provides information on the numbers of exposed

workers in Finland by agent, occupation, and level of exposure. The exposures of

FINJEM cover major physical, chemical, microbiological, ergonomic, and psychosocial

factors. The assessment period is 1945-1997, divided into several sub periods. Exposure

is described by the prevalence of exposure and the level of exposure among the exposed,

both estimated mainly on continuous scales. The user may also define the final criteria of

exposue, and thereby influence the magnitude of misclassification'

For exposure assessment in large register-based studies, T Kauppine,

J.Toikkanen, E. Pukkala (1998), Previous job-exposure matrices (JEM) having usually cross-

tabulated classified exPosure information by chemical agent and occupational class compared

with a new constructed Finish Job Exposure Matrix (FINJEM) in their research "From

cross-tabulations to multipurpose exposue information systems: A new job-exposure

matrix"

This documentation enables FINJEM to be applied also as a general exposure

informationsystemforhazardcontrol,riskquantificationandhazardstrrveillance.The

system includes, e.g., workforce data, and it provides information on the numbers of

exposed workers in Finland by agent, occupation, and level of exposure' The exposures

of FNJEM cover major physical, chemical, microbiological' ergonomic' and

psychosocial factors. The assessment period is 1945-1997 ' divided into several

subperiods. The prevalence of exposure and the level of exposure among the exposed'

both estimated mainly on continuous scales, describe exposue' The user may also define

the final criteria of exposure, and thereby can improve the way of classification'

L2



T P Kauppine T J Partanen, S C Hemberg, etal (1993) in their research work

,,Chemical exposures and respiratory cancer among Finnish woodworkers" studied the

relation of chemicals exposure in the different processes at work place with the diseases

was assessed for the cases and the controls by a plant and period specific job exposure

matrix. An excess of respiratory cancel was associated with phenol. An excess risk and

an increasing exposure-rcsponse relation were found for engine exhaust from petrol and

diesel driven factory trucks. Exposure to wood dust, mainly from pine, spruce and birch'

at a level of about I mg/m3, was not associated with lung cancer, upper respiratory

cancer, or Aden carcinoma of the lung.

Pieroiusti A, etal (2006) found the linkages between the shift work workers and the

peptic ulcers. He found a correlation between the workers, who work other than general

day time duty hours and of ulcer' Workers in shift are more vulnerable to peptic ulcers

thantheworkersday.timeworkers'Gastriculcerwasdiagrosedin3.9%ofshift

workers and 1.2% of day workers. The authors conclude that shift work increases the

ulcerogenicpotentialofHpyloriinfection,especiallyintheduodenum.Theysuggestthat

treatrnent of infection in this high risk group could improve workers' health and reduce

the economic impact of peptic ulcer disease.

Organic dusts are considered one of the significant reasons of problems related

to respiration, and may be carcinogens' An online published joumal in 2006'

Occupational and Environmental Medicine' Laakkonen et al (2006) has cited a research



about the exposure to eight different organic dusts and respiratory cancers in Fin.land. In

this study, over 20 000 incident cases of nasal, laryngeal, or lung cancer' and

mesothelioma were reported. To assess the Exposures to organic dusts' a job exposure

matrix (FINJEM) was used for this purpose. The evidences showed that the exposure to

organic drxts may be a major risk factor for respiratory cancer'

Timo Kauppinen, Timo Partanen et al'(1995) conducted a nationwide case

control study in Finland to identifo occupational risk factors for pancreatic cancer, by

applying several; approaches in the assessment of previously suggested and other

occupational exposure. They used occupational exposure history of 595 of exocrinic

cancer of pancreatic cancer of pancrcas in Finland and found that Occupational

exposure of chemicals contribute in pancreatic cancer in the consequences of industrial

work.

L4



Chapter no. 3

RESEARCH METHODOLOGY

Environmental heatth and safety are important determinant for the evaluation of any

environmental hazards and disease or injury at working environment. It is also used to

devise the strategies to minimize bad occupational impacts in the form of injuries and

accidents. There are many environmental health and safety issues associated with

sugar processing and the sugar mills are an important industrial sector ofPakistan ln

Pakistan there are 84 sugar factories distributed in the province Punjab' Sind and

Khyber Pakhtunkha (formerly known as NWFP)' Sugar mills in Pakistan starts its

crushing season normally in October and it ends in March'/April' The sugar mills are

normally situated and operating in agricultural surrounding So it is important to

highlight the EHS issues in this sector and should be addressed'

Mill wise sugarcane crushing, raw utilization, Sugar production' recovery o/oa$e dnd

molasses production for season 2008-2009 details in each province is given in the

annexure A.

3,1, Background of Research Study area

Pattoki is the second big city of district Kasur and is also one of the biggest tehsil

and trade center of province Punjab. It is situated on G'T' road at a distance of E0

kilometers from [ahore. Kasur and Sahiwal' Pattoki is also famous due to its big'
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fertile agricultural fields. The city is famous for its good quality nursery farms and

flower farms. Due to the number of big flower farms, it is called the city of flowers.

3.1,1. Company prollle of Ptttokl Suger Mills

Pattoki sugar mill is named by the city in which it is situated. It is surrounded by the

big agriculoral land. It started its first crushing in 1976 . The crushing capacity of

Pattoki sugar mills is now 7000 tons per day. The sugar production or the recovery is

mainly dependent on the availability of the sugarcane. About 660 workers work in

off-season and during the crushing sesson number of the workers double to ll32'

There is also the residential area or colony, adjacent to the factory area' for the

workers and management staff.

3.1.2. Environmentrl Proflc of Prttoki Sugrr Mllls.

The major environmental problems are wastewater, odor of molasses, baggase and fly

ash and noise. Wastewater has been the primary issue demanding the wastewater

treatmcnt facility to reduce the BOD content. Wastewater having different process

chemicals is normally carried to nearby streams and water bodies. As occupational

health and safety is an important part of organization and the management of any

organization is much concerned about it so to get the required data of environmental

health and safcty issues in Pattoki sugar mills, I got permission from the general

manager to visit the sugar mills thoroughly The personnel manager of the mills

escortcd me to expl8in the processes involved in each unit or section' During the visit

ofeach section the environmental hcatth and safety parameters were evaluated'
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3.2. Methods

To meet the research objectives broadly the tasks under taken included, the

primary data collection in sugar mills, instrumentation for the recording different

environmental parameters. Moreover secondary data was used to support the study

through literature.

3.2.1. Primary Data

The tools are used for the primary data collection and assessment was

instrumentation, observations, questionnaires and interviews.

A. Monitoring / Sampling

The different air quality piuameters including CO2, NOz, SO2, Suspended

particulate mafter (SPM), Noise level/ sound level, Dust Level, lllumination Level,

Temperature/ Heat stress and Relative Humidity are affected by sugar processes' The

parameter data was compared with the environmental standards These are parameters

data of parameters that I could manage to get by using the above respective

instruments is given below:

i. Dust Level.

ii. IlluminationLevel.

iii. Temperature/ Heat stress.

iv. Relative Humidity.

v. Noise leveU sound level (SL)

B. Observetions
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Observations during the survey formed a significant part ofour research data,

functioning as a cross-check to interview material and providing new opportunities

for understanding the complexity ofa given labour sector. Significant time was spent

quietly observing employees at the workplace in each unit. Some units were observed

in significant detail and findings were enhanced with worker's interviews.

C. Questionneire

The Sugar Mills staff can be divided into three main sections. The Employer/

as well as employees were interviewed. Employees were further divided into

fol lowing three sub-sections.

Administrative staff.

Supervisory staff.

Work force directly engaged in milling process.

Questionnaire was designed to investigate the current situation ofEHS issues in each

unit of Pattoki Sugar Mills, number of personnel from each section were questioned

regarding the existing practices ofthe sugar mill. The sample questionnaire is given in

annexure B.

D. The interviews

The interviews of the employer, management staff, supervisory staff and

workers helped me to know how the environmental health and safety is viewed by

different staff members. These interviews hetped me to get the required information

of the questionnaire and also provided facts and figures that supported the views

during the field work.



Key informant interviews

Key informants were those knowledgeable individuals, employers or

employees in each area who could provide an overview ofthe kind ofpeople engaged

in the labour sector and the health safety problems faced by them being explored. Key

informants also helped to identiS other individuals for formal interviews.

ii, Informalinterriews

The informal interviews were in fact the discussions with individuals in

diflerent departments or processing units in the visited factories. These interviews

proved a valuable source of information. As the official or managing staff was

reluctant to provide any information regarding environmental, health and safety issues

in their factory, so these informatly structured interviews were the bedrock of our

rapid assessment methodology and the themes of safety and health issues were

explored with numerous individuals and their employers during this raPid assessment.

lll. Formal interviews

This category includes in-depth interviews with individuals (Employers,

Management staff, Department or unit heads, Employees) in the research sectors, as

well as structured focus groups. The interviews were documented for analysis

3.2.2. Secondary Data

For secondary data following sources were used;

Books, thesis reports, joumals, articles etc were studied for relevant literature

review to get help in related data collection.



ll. Centre for the Improvement of Working Conditions & Environment

(CIWC&E) Lahore, Industrial Relations Institute Lahore; Labour & Human

Resource Departrnent Govemment of Punjab provided useful resources

(instrumentation in the factory, laboratory access for preparation of samples

and getting results ofthose samples), to conduct and fulfill the research work.

The annual reports of Pakistan Sugar Mills Association (PSMA) also provided

the necessary data about the sugar factories and their concems.

Sustainable Development Policy Institute (SDPI).

lll.
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Chapter no, 4

RESULTS AND DISCUSSIONS

4.1. Sugar processing in factories

Sugar milling process from the sugarcane is same in most of the mills with linle bit diflerence

due to the difference in technology adopted in the newly installed Plants. ln sugar

industries, mostly heavy machineries are installed due to the nature ofthe processsess

involved to finally get the sugar from sugarcane.

Mainly the processing of sugar from the sugarcane can be classified into two sections

keeping in view the status ofsugar i.e. raw sugar and refined sugar.

According to Aldaba and Cororaton in 2001, the raw sugarcane goes through five

major operations that are; Milling, Clarification, Evaporation, Crystallization and

Centrifugation belore the process of its refining.

In factory C, major operations involved in the processing raw sugar cane are as

follows. And the data flow diagram ofthe process is aftached in annexure A.

I ) Milling

2) Primary Heating

3) Defecation / Liming

4) Secondary Heating & Evaporation
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5) Crystallization&centrifugation

6) Affination and melting

7) Clarification

8) Refine Crystallization & centrifugation

9) Refine sugar packing
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Milling

The process starts as the sugarcane reaches in the mill house where it is

weighed, unloaded manually or with the help of automatic platform movement that

throws the cane into the channeled stream of cane. After that it is disintegated into

smaller pieces and washing, cutting and shredding takes place. Further sugar cane

passes though a series of heavy rollers in order to extract juice. After that the juice is

extracted from the cane in the mill house by pressing it, then thejuice and bagasse is

separated and this bagasse having 50- 52% moisture is sent to the boilers and used as

fuel.

1) Primary Heating

The mixed juice is sent to the juice heaters for the primary heating with the

temperature up to 75 0C, the condensation process starts.

2) Defecation / Liming

Cane juice is clarified by liming/ Defecation with the addition of milk of lime

to attain a pH of 7.5 to E.5. At this stage the Brix is 180. After treating with milk of

and the juice is heated to a few degtees above l00oC. During this process suspended

particles and impurities are trapped and settled allowing the juice to be drawn offand

sent for evaporation.

3) Secondary Heating & Evaporation

During secondary heating

clarified with the polyelectrollte.

and condensation at 1050C, then the juice is

After that juice is evaporated, until it gradually
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thickens to syrup like condensate having consistency 550/o sucrose, 35% water, and

l0oZ non-sugars.

4) Crystallization & centrifugation

At 500 brix the juice is called syrup. The condensate is crystallized by the

contrifugation to the A sugar transforming to refine sugar and A heary molasses, and

this molasses is sent to the storage tank. After that the raw sugar is trarsformed to

refine sugar. This is then melted with the steam water to Brix 65.

5) Amnrtion and melting

Allination is the removal of molasses that rises to the top of the mixture and

forms a skin over the top.

6) Clarificetion

Carbonation, heating, and bubbling of CO2 gas fiom the boilers into the

mixture results in the formation of calcium carbonate (CaCOr) precipitate which

entraps any suspended and insotuble impurities including ash.

7) Refine Crystallization & centrifugstion

At 500 brix the juice is called syrup. The condensate is crystallized by the

centrifugation to the A sugar transforming to refine sugar and A heavy molasses, and

this molasses is sent to the storage tank The concentrated liquor is then sent to

vacuum pans where sugar crystals are precipitated The liquor is then further

evaporeted. when the optimum crystallization is attained, the crystal-molasses drop to
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centrifugal machines where they are purged to separate the crystals from the molasses

and the run offgoes to Refine Par boiling.

8) Reline sugnr packing

The sugar, after refine drying with hot air is then ready for packaging and

export. Meanwhile these processes produces significart waste products that have the

potential to have a significant dehimental effect on the environment.

4,1.1. Chemicels used in the suger mrnufrcturing process

The chemicals used in sugar processing are used to facilitate the recovery of

the impurities ofthe sugar cane. These chemicals are also used to improve the quality

ofsugar and to make it pure and do not become the part of the end product.

Following are the chemicals used;

a. Calcium Hydroxide

Calcium hydroxide is used for ctarifling sugar canejuice. It increases the PH of

the juice in the defecation process. It is also used in coagulation and precipitation of

impurities.

b. Phosphoric Acid

Inphosphitationprocess,Phosphoricacidisusedforclarificationofliquor'It

also improves the clarification process in the liming ofsugar cane.

c. Poly electrolylqs
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Polyelectrolyte are polymer-based chemicals, which are used to coagulate the

impurities precipitated during defecation process. The coagulated impurities settle

down at the bottom and are removed.

d, Caustic soda and soda ash

Juice heaters usually foul very quickly. It is necessary to clean these to remove

the deposited scale. The caustic soda is used in boiled form in the heaters

e. Other chemicels

Other chemicals used in processing are Sulfur, Talo Float, Talo floc etc.

Processes of sugar manufacturing affect both environmental

qualities within the mills effecting health of workers and nearby residential and

agricultural areas. To assess the air quality at different units, data was collected

through instruments and the reported results were compared with the guidelines and

the standards. The purpose of these guidelines is to provide a basis for protecting

environment from the adverse affects of pollution and ensure the workers health and

safety. The results obtained of the parameters are given in tabular form with their

respective standards used for comparison and analysis and then discussed. Moreover

questionnairre and interviews of the workers also helped to have an idea of

environmental health and safety conditions.

4.2. Environmental Prrameter assessment at work place

The tables having the details of the recorded data of the following parameters in the

target factory is given in the annexure -D.
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4.2.1. Dust level

The dust comprised bagasse, sugar dust and the bumt carbon particles coming out of

chimneys ofthe boilers in the result of the buming of bagasse and oil in the boilers for

steam boilers For Dust t€vel, Apex and Apex Pro Personal Air Sampling Pump

Model No. 02036 is used. According to OSHA standards Dust level should be l0

(.d.'). The Apex pro personal Air Sampling Pump' filter was prepared before

sampling.

The dust level measurement was made at three sections, during the working sugar

mills that is walkways near boiler house, at the plate form of mill house (upper floor)

and at mill house (ii). The table 4.1 shows dust data that it was exceeded from

permissible limits and the observation also favored the analysis, it was found that the

suspended particles of un-bumt bagasse causing inhaling problems and irritation in

eyes. There were also evidences of burnt carbon particles clinging on the adjacent

machines and walls of sugar mills.

4.2.2. Illumination level

Proper illumination tevel is necessary in any work place so that the workers can

perform their duties in comfortable environment without any difliculty. This

lllumination level can be achieved by the natural source that is sun and also by

artificial source that is electrical bulbs and tube lights.

Illumination level meter used for the measurement of illumination is TECPEL 530

Digital light meter. Table 4.2 shows the measured illumination levels of various units

within the factory areas, which are not meeting the requirement of intemational

standard.
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4.2.3, Temperature

According to the Factories Act 1934, workplace temperature should be 25 degree

Celsius with plus minus 5 degree from the source. Digital hygrometer TH-Calc Model

No. 8720 by TSI was used for the measurement oftemperature.

Table 4.3 shows the heat stress situation in the factory by measuring the temperature

in different units and by comparing it with the national standards. Due to heat workers

do not feel comfortable and it results in reducing the working capability. Heat stress

for a long time can cause physiological changes in human.

4.2.4. Relative Hunidlty (%) Level

Recommended humidity level is very important to let the workers do their work at

comfo(able level. Digital hygrometer TH{atc Model No. 8720 by TSI was used for

the measurement of Relative Humidity. The acquired data presented in the table 4.4

that at all working area there is no humidity issue and the measured levels are within

permissible limits. According ro the Factories Act 1934, Humidity level at workplace

should be 55-650/o.

Table 4.4 explains the Relative humidity levels in the different units of sugar mills.

The humidiry level in these areas, mentioned in the table is within permissible limits.

4.2.5. Noise

In factories, most of the op€rations involve a number of heavy machines, equipped

with moving and rotating parts, which result into elevated noise levels at work place.

workforce ard management, in general, do not consider noise to be health hazard

therefore no provision exists to save workers from this nuisance. Noise may have both

physiological as well as psychological effects on human beings' Occupational
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exposure limits specifu the maximum sound exposure levels and exposure times to

which nearly all workers may be repeatedly exposed without adverse effect on their

ability to hear normal speech. According to the Pakistan National Environmental

Quality Standards, an occupational exposure limit of85 db for 8 hours should protect

most people against permanent hearing impairment induced by noise after 40 years of

occupational exposure.

For the noise data, Noise Level Meter by Quest Technologies U.S.A was used.

According to the table 4.5, noise levels in the various houses and sections ofthe study

area are in the range of96.l - 104.5 dBa.

4.2.6, Air Emissions

In sugar factories, normally two types ofair emissions are known. Broadly classified

as point and diffitsed emissions.

. Point emissions are mainly from the boiler stacks and exhausts. Emissions from

these sources can be quantified and easily monitored.

o Diffused emissions are those, which generally go directly into the occupational

atrnosphere of the production arezts from open points. The emitted pollutants are

generally dispersed in the occupational environment and in the atmosphere, and

their exposure might result into various environmental and health hazards for

workers and also to nearby residents.

At sugar mill, bagasse is used in boilers as the principal source ofenergy and Fumace

oil is also used for the supplement of fuel requirement. The guidelines for Self

Monitoring and Reporting by EPA require that sugar mills should report their gaseous
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enrissions quality oI the priority' pararneters to EPA on quarterly basis (categor]- B

in(lustr'\'for gaseous enrission). These pararneters are Cox. Sox. NOx and particulars.

4.3. Occupational Health and Safety (OHS) Situation

From field observations, questionnaires and interview of all working staff including

management, the conditions of FIHS rvas assessed and different parameters tvere

locused to knorr the actual prevailing occupational health and safetl' situalion of

q'orkers. The data ofdiflerent parameters is given below:

Electrical safetl

I:igure 4.1 shorvs the electrical safety siluation ofelectrical salety n the visitor factory.

'lhere is an imrnediate need of managing electrical salety syslem installation and

inspection and the boxes. electrical wires and open electrical appliances should be

covered.

I

l
l

l

Electrical Safety

t Electric.lsrfety €.5 inslalrtion nnd inspectlorr

r Electricalsrlely Coverd Ele{trtcal bore5

q Electrlcal5alety 0ectrical equiprrcft safly groundcd

l)
I

I

L

Figure 4.1: Electrical Safety

Source: Pattoki Sugar Mills, Compiled by Farzana Yasmin

--t
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4.3.1 Fire safetv

Fire saf'ety rvas unsatisfactory as there rvas tlo regular training or drills to meet the

ernergency situation of fire. fhe enlerSency routs are not tnarked moreover there js

inrproper storage offlame able ntaterial as illustrated in the figure 4.2.

Flre Safety

Figure 4.2: Fire Safety

4.3.2 Machine safetv

Figure shorvs that in many unils of Pattoki sugar mills, the moveable parts of

rnaclrinery rvas not properly guarded nor were the1, regularly inspected resulting in

increased risk of accidents. Most of machinery was not in safe rvorking order'

Machine Safety

5094

g fo%* ,".,.

Figure 4.3: Machine SafetY

Source: Pattoki Sugar Mills. Compiled by Farzana Yasmin

s..

sarc use ol 'eeul..lY nrovedbre safetv
mn.hinery ,'15pe.tcd ror ma.hrne Parts and stoppinA
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{.3.-r Noise Handling

Noise situation irr the factorr' \\as \\orst. Regarding lhe noise handling practices in the

lactolr. fbs'machines rvere sealed and covered at the sources of noise rvhereas the

ceiling. floors and rvall surlaces rvere not properh' insulated. There were no barriers

to separate the noisl and quiet places.

N oise

lo.,

!..rtor Lovor (trc eurtncL-s rnsutrrcd ro
rou..cs ol 'rors(' .bsorb 5ouncJ

U or5c

Figure 4.4: Noise handling

Source: Pattoki Sugar Mills. Compiled b1'Farzana Yasmin

.1.3..1 'I emperature and heat minimization

i\s se can assess fiom the given graph 4.5 the situation of in house temperature at

rvorkplaces in sugar rnills. ln many rvork areas due to lhe specified process.

temperature was very high. There were alrangements to fresh air can circulating in

rvork area by electric fans or ventilators but at many places like boilers house had

e.\treme temperature. 'fhe heat-producing machinery- equipment. surfaces, etc. $'ere

insLrlated at some places but in many sections there rvas loss of heat due the improper

insu lation.

I
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Tem perature
,r ,.. 

' 
f.|1, ,r .i ,' , '

I igurc J.5: I'entperalure nlanagenlcnt

-1.-l.i l'roper r ctt ( ilal iott

llrt traPlr l.f) sll()\s lhat the \entilation s\stcllls c.g. air-conditionirrg. lalts atrd

\cr)tilat(,rs \\crc n()l proYitled ir each rrork atea..l lte present \enlilation s)stcrrt \\cre

trralrlc {rr cllectirell clirnirate lrazardcrus suhstances c.g. dust. Iitlres as tlle) are rll't

nr,)lltrl\ c lc- r)ed and Itairrtairted.

Ve n tilation

-1 lr Ir !c,)t l.rlrorr i, !t'r',i
.r1..(r!,rl,

,-l rI|,ri4 t)ui( rI il
fl it!

Figure {.6: \'entila t iort Facilit\'

S()urcc: I)attoki Srrgar I\lills. ( ornpiled b1 Farzana Yasntin

{.,r.(r l'roPer lightirrg
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i ir tlrlr i i slrrrrrs tltc

Ilr-: grirlrh shou:r tlrc

lr,l\iltull [,enc lit. rrl

,.1,-\i ,:1 tltcit c\ c(

liulrtirrg sintation

nced (r f cllange in

rratLrral da) light

al the dillerent placcs Ltlthe \isited Iac(or).

the arrargenrcnt (rl the \\orkstations to get lhc

in other cases lo sa\e the sorklbrce litltn the

LiBht ing

! , , ri ,rt,i .rl, .r' "i.

Figure {.7: Lighting Facilities

Sotrrce: Pattcrki SLrgar Nlills. Conrpiled b1 ["arzana Yasmin

1.3.'.: Ilandling oI hazardous substaltces

ltre lollou'ing graplr 4.8 is sho*ing the sitLration regardillg the llandling oIhazard()tls

\ulrstirnces used in dilltrent processcs in the strgar lnills. l here is no such practice of'

rcl,laci s hazardt,tts substances and to get replaced \\ith less ltazardous Therc rrere

alsrr rt, cflective cttgineering cotttrols like closed,' partialll closed process alld

lrantlling of s\stenr or \entilation s\stetns at all the rvorkplaces..At solne restricted

itreas- there r.,ere \arnillq signs. It \,,as observed that at sonle places the cheltticals Lrsed

irr rlillerent processcs \\'ere open and not properll sealed and labeled.
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Haza rdous substa nces

.r r, c .rLrd.r' l, .'t\
r.rr.rrdo!,r !r lrrii,\rc:

r L'llcclr.,r (r'trr ..r ",1

r, :r..lrd rrr.l lr )L l-il

l;igu rc {.8: Hazardous sul)stanccs i\'lanagement

'.,'rrr,,c: I)altoki Suear \lills. ( orttpiled br []arzana Yastrtin

.1.-\.ll llouse kceping and storage

llcerrdilg tlrc lroLrsc kccping 2ni1 storage conditiolts itr the rrorkplace as sltosn in thc

grirl!h -l q. it *as assessed tltat tlle o\er all situatiorr rras ttn satisl'acltlr\ as Illere \\ere

slrills,,rr thc ll,rrrr at nlan\ places. the floors rtere uttcleatr. greasr. Ihere *ere no

pr,,p, r rrcks li)r st()ragc and prles of'obsolete things gare an inrpact ol' unlid\

rrorkIlncg,\largcrrunrherirfdnttnsserellinglr'iththerrall o{'the lacton outside.

House keeping and storage

l(.

Figure ,1.9: House keeping antl storage.
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-l -i.rl l'rottcli. r ( lothing ilr.l Equiplnettt

\. rlrLrirrr rrr tlrc graplr J.l() lhat thc l'elsonal Prcrtectire I-.qtriprnents(PPE's) ale n(Jt

t(ailiihle tLr the $rrrkcrs althouglt the lOori, ol the \\orkers werc ol tlre oPillion (hat

1lrtr q,.,1 rhr: tlairring ol c()rrecl trsage attd limitation ol thc l)PE s but thesc

.,,liril)lltel]ts atc tt(tt cleaned. lnaintailled and Ieplaced to tltaxitnize theil el'[iciencl '

Protective Clothing and Equipment

E 'r'
L_1

tlt',

Figure {.10: Provision an(l ntaintenance of PPEs.

Sourcr': [)attrrki Srrcar N{ills. Conrpiled b1'Iiarzana Yasmitr

d.-1.10 Safc plth\r'ays, lloor and stairs

l.he fl()orr. llassages attd stairs assessed are shorvn in the graph 4.ll Figure shori -s

that tlrrofs. pathrtars and stairs do ntrl hare sottnd constrttclit)n and at nlost o1'places

tllcrc arc lrazalds t,l slips and trips
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Safe F loo r, passwavs

-
L :, t: r",

Figurc J. I I : Safc Pathrr asl s and floors

Srrtrrle: l'attoki Srrrar i\lills. ( ornpiled bt I:arzatta Yasnritt

1..t. I I \letlical lacililr

lhc rrcdical srrperrisiorr and treatntent lacilities rrere assessed that firstaid lhcilitl is

trlescnl irr the luctorl lbr a specilic tinte tllat is dal shilis and not irr all sltilis arrd il'

llrcrt is arrr in-jrrrr or accidcnt tl)e rrorkers are sertt to nearb) hospital. Nloreo\cr thcrc

ir n(' rcqular hcalth erarrination ol'trorkers as sholn in the graph'1.12.

Medical supervision and treatment

:

,u #

Figu re {. I 2: Pror ision of Nledical l'acilities

Sottrcc: I)altoki Suear N{iIls. Cornpiled bl Farzana Yasnrin
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! i I I \\cl[ar(' lnrilit\

lrr r.cll;rre laeilitics clalrtrratctl irt tlte graph-l.l.l slrrrrrs thal tltc trLttttherol adequatc

r. lr.lrrnI: lacililie.;rrc lcss arrd tlre s\stenr ol seitsrrnal hrrl rnd cold rratct sLtpph is

I'rr.,)rl iLrsl rn tlrc trlllccs hul n(rl l(rr tltc trrrrkcts.

\N e lfa re Fa cilities

Figurc J.l3: Provision of \Yelfare Iacilitics

Sourec: I)attoki Sugar Nlills. Corrrpiled b1 Farzana Yasnrirr

{,-1. l-} Ilcasons for l.llS Issues

l.lls i:sucs are orairrlr due lo the lack of at"areness anlollg the rvork lilrcc ancl

rrra!rirrrnrcnt. (irr 1. ollcials dtr not tnonitor the fhct(,ries ttt have an idea ol-hcalth and

:r;rlL'tr isstres. I)ue t() tlle lack ol'regLtlar tnonitoring. therc is no inrplitltetrtation ol-

nrle' rrail lcgrrlaliors. ,\lthoLrgh. nranaBenlent is responsible lirr ntairttaiug

,,ettrpati611l lrealtlt arrd salet\ ol'the rrorkers a1d enrirgnrrrental trprotectiott Itttt this

irrcu i. rrrrstlr igrrored. \ll thcse lactor leads to unsalislitct()rl siluatiotl al llle sugar

lilctr,! ic !.



Figure {.1.1: Ileasons of Fl,llS issues.

Sorrri:c l)attoki Srrsar'\lills. ('orrpiletl br Iiarzana Yastnitl

{. 1 \ccirlcrrts in lhe sugar nrills:

I)ul ing thc surr cr ol the lhctories it rr as lbund that tltere is no accident record in the

lacl,'r\.lllcrc rras rro lrrrr ilortrnerrtal Ilealth and Saltt) ttlanagcr in anl risited

l'actorr Ilrc nrarirger)1cnl stall-told thal there is no serioLts accidents or iniLtries antl

deathi si, lhr crct'1,.1 that (,1-tlre ntinor cLtts. bttrn attd sttch incitlents are tackled irl thc

Ir,.rrl,.iir|crrsarr in llrc ricirrilr. Il-there is sottte seriotts phlsical problerrl lhen the

Iirticttts are sent l(,1llc nearbr lt0spital ht'using att atnbttlance.
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4.4.1. Type of Accidents

Here are the O?es ofaacident that occurred in the past two years according to the

workers

Sr.No. Type of Accidents Ranking of

cases

I Small Cut Common

2 Finger Cut common

3 Hit by falling Objects None

4 Back Pain Common

5 Sickness Flue/Fever Common

6 Sprain Common

7 Bone Broken None

8 Heavy Cut and Bleeding Rare

9 Serious Buming None

l0 Loss/ Cut of Body Parts None

ll Physical Injuries Caused by machine Rare

l2 Permanent Disability None

l3 Death caused by serious accident None

l4 Any Insurance Claim due to injuries None

Source: Pattoki Sugar Mills, Compiled by Farzana Yasmin
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The detail of the incentives and punishments in the target factory is given in the

following table.

4.4.2. Type of Incentive

Sr.No. Details of incentives Frequency

I Any Incentives None

2 Salary increments Yes, on yearly basis

3 Bonus Yes, on yearly basis

4 Extra day leave with pay No

5 Recognition Certificate No

6 Safety Training Some times

Source: Pattoki Sugar Mills, Compiled by Farzana Yasmin

4.4.3. Type of punishment

Sr.No. Details of punishment Frequency

I Waming Some time

2 Penalty None

3 Fired Yes, on serious issues

4 Demotion None

5 Transfer to other dept. Yes

6 Salary deduction No

Source: Pattoki Sugar Mills, Compiled by Farzana Yasmin
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4.5. Accideot Analysis

ln sugar mills, accidents normally occur due to many reasons. Type ofaccidents

varies as workers work in different unitVsections. It also depends upon processes and

machinery in these units. For instance, while unloading the sugar cane manually and

lifing the sugar bags in the godowns, the workers suffer from back pain. In the mill

house, the accidents are due to slip, being pressed under weight, cut due to sharp edge

or any electric shock due to not using personal protective equipments. Sometimes the

accidents are due to the lack of training ofthe specific work on which the worker is

appointed or due to the work load and overtime workers can not handle the machinery

with attention. Some times, untrained workers have to work in a place about which

job description and machinery use, they are not familiar with. Some accident are due

to the working with unguarded machinary.

The heavy machinary ofsugar mills seems very dangerous as at every step, there is

risk of minor or major accidents and the workers knowledge about machine

operation, regular training machine use and compulsory use ofPPE's only can save

them from the high risk ofaccidents. While interviewed the personnel manager it was

known that most ofthe workers do not use PPE's as they do not feel easy working

using them. On the other hand workers told that PPE'S are outdated and are not

affective any more.

So there is an immediate need of strict implementation of health and safety measures

and these measures must be regularly updated according to the need of working

environment.Every new employer must have proper training according to his work

and opertion of machinery befor going to work. Every small or large industry should

ensuer workers health and safety trainings at mid teerm or annual basis.
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Chapter no. 5

CONCLUSIONS AND RECOMMENDATIONS

Conclusion

After the completion of the research, it is concluded that the health and safety of the

workers, working in any industry is very important as the workers are the backbone of

every small scale or large scale industrial units .So it should be very important for

every industry to follow all the safety norms, but still we can find a number of

industries, which overlook safety measures.

So there is a dire need of creating awareness among workers and the owners

about the importance of the occupational Environmental health and Safety which is the

ignored area although if applied, it would benefit both workers and the owners of the

industries and now it has become the legal requirement for all the industrial sector and

the intemational buyer/customers also demand for legal compliance and environmental

certification. Labor unions should play their vital roles in the implementation of the

laws.

In Pattoki sugar mills, it was noticed that due to the less attention to industrial

hygiene, poor housekeeping, unsafe storage of chemicals, there are issues for

employee protection. It also shows that there had not been any practical training ofthe
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workers and the management staff that supervise the relevant units in the Pattoki Sugar

Mills.

The owner and the management in the Pattoki sugar mills are unaware of the need

legal compliance. Besides the laws must be revised and updated and then should be

strictly implemented. Due to the unemployment, labor is cheap and easily replaceable,

so employers never feel a need of investment to tain the labor for improving

occupational health and safety conditions.

The industrialist should be sensitized that the environmental health and safety

is the global trade requirements as the sugar is being exported to many countries out of

Pakistan.
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RECOMMEITIDATIONS:

Occupotional Hcrlth and Safety (OHS) Measureg

Occupational health and safety hazards for sugar mills are similar to those of other

industrial units. OHS issues those may be specifically associated with sugar mills

operation comprised of the following:

o Physical hazards such as trips and falls during the manual throwing of cane

into the cutter channels and also caused by slippery floors, stairs and elevated

platforms.

o Exposure to dust (during bagasse transportation, loading and storage. During

sugar straining and packing to bags process.

. Use of bagasse as a fuel in the boilers for thermal energy

o Exposure to chemicals.

. Exposure noise and vibrations.

Housekeeping:

House Keeping Measures

House keeping is an important part of maintaining a system aimed to reduce or

eliminate risk in the workplace. Workers, supervisors ald managers all have roles to
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play in maintaining the required house keeping standard in their work areas. Key

methods for maintaining good house keeping include:

Working Environment

The conditions under which workers perform their tasks have a great influence on their

health, effrciency, productivity and industrial relations. Poor house keeping often

becomes the reason of most of the injuries at workplace. Good house keeping

contributes to the productivity improvement.

The presence of good and healthy working conditions bring about a contented labour

force, besides increasing production/productivity of the workers through an increase in

their efEciency, lowering down the rate of absenteeism and high labour turn-over to

rather minimum.

Proper working conditions should be provided to workers at work place in order to

avoid hindrance in work and also to avoid impairment in their effrciency. Parameters

that should be maintained at work place are as follows:

Adequate ventilation and air circulation

Comfortable temperatue

Low noise intensity

Avoidance from dusUpadiculate matters

Proper light intensity

Drinking water qualiry



o Ergonomics

o Fencing on moving parts

. Occupational health & safety conditions

Key factors related to working conditions that have an impact on productivity are

listed below:

Safe plant and equipment

It must be ensured that all plant involved in different type of processing, production

and equipment that requires maintenance should be identified, that the maintenance is

done or not and also that new or second hand plant and equipment meets health and

safety standards, before purchasing it.

Chemical handling and storage practices and advantages of using personal plotective

equipment. They should be educated and well trained about the importance of

aforesaid issues, best practices and the consequent benefits.

Safe Chemical Storage

Generally sugar mills do not use very toxic or hazardous chemicals except for

equipment cleaning where acid or alkaline based chemicals are used'

For sugar manufacturing process generally lime, clarifring flocculants'

decolorizing agents (polymer) and the de-foaming (silicon based) etc are used'

Following are some recommendations for the safe chemical storage:
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. Classiff chemicals according to their physical and chemical properties.

o Incompatible chemicals should not be stored close to each other.

o Emergency plans including fire fighting arrangements and spill

response procedures should be developed and the concemed staff

should have adequate trainings in this regard.

. All chemical drums should be arranged in one layer only and piling one

over another should be avoided.

. Secondary containment should be made available.

o Flammable chemicals should not be stored near source ofheat.

Safe Chemical Hendling

For the safe chemical handling, mills management can proceed in the following

sequence:

o Avoid the use of such chemicals for which no MSDS is available.

o Never use chemicals that don't have a label to reference.

. Don't mix chemicals without specific authorization from the formulator.

o Mixing incompatible products can render them ineffective, or it can produce

toxic materials that present unsafe exposure conditions.

o When pouring chemicals, pour concentrales into the water and not vice-versa'
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This way whatever splashes out will be primarily water and not the concentrated

chemicals.

. Never pour chemicals into an empty, unlabeled container.

. Pesticides, fungicides, etc always must be stored in a safe and elevated

position.

. Develop and implement procedures for safe handling ofthe chemicals.

o Provide training and awareness to the workers about the safe chemical

handling practices including the harmfut effects of spillages.

o Workers should be tained to read labels and look for the terms and warning

words that they might recognize such as caustic, corrosive, toxic and

flammable. The frequent violations are failure to read or follow the label

directions.

Use of Personal Protective Equipment (PPE's)

It was also noticed that workers usually do not use PPE's, although the management

staff told us that the workers are provided with appropriate PPE's and also

management instruct them to use and maintain them and they do not use it as they feel

uneasy and feel hurdle in their work.

The use of Personal protective equipments should be mandatory as these are

designed to protect employees from serious workplace injuries or illnesses, resulting

from contact with chemical, physicals, mechanical, electrical or other workplace
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hazard. Following is the list of the PPE's, which should be provided to workers

according to nature of their work by the factory management;

o Helmet

o Cloves

o Safety shoes

' Apron

. Dust mask

. Ear plugs or muffs

' Goggles

Safety Instructions

Safety instructions and procedures should be established and displayed at each

relevant working area in lhe form of posters and banners to avoid accidents. Results

show that there is an immediate need of staircases handrails and the machines should

be safely fenced to avoid the workers from the accidents.

Safety instructions on following topics may be displayed;

o Safery from moving parts

o Slip prevention
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o Use of personal protective equipments

. Noise protection

o First Aid

o Fire Fighting

Use of Safety Guards on Moving Parts

During the walk through survey it is noticed that many machines and moving motor

belts have danger zones where workers can be caught in moving parts. To protect

employees and workers from inj ury, it is recommended to install machine safety

guards. These guards should be designed in such a manner, to keep employees from

inadvertently contacting equipment/ belts.

In addition job specific regular training is also necessary for employees regarding the

use of machinery, tools, chemical storage and handling to minimize the risk of

injuries, accidents and that may impact their job function on the mill overall

performance .

Environmental Policy and Environmental Management system

Presently in Pakistan, rules and regulations dealing with the health and safety

management are needed to be redesign and updated according to local conditions for

present and the future need.There are guidelines for the Environmental, health and

safety management but these guidelines are not being strictly implemented. Keeping in
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view the overall working situation in the sugar mills following recommendations can

be given generally:

Sugar mills must formulate in the documented form the environmental health and

safety policy that has measurable and practicable objectives.

There must be a proper and consistent process and procedure of regular risk

assessment. The risk analysis and the safety management is an important aspect of the

good governance in any business. Therefore the environmental health and safety

manager should prioritize the safety issues. The regular training of the workers

regarding EHS is indispensable. The environmental standard, ISO 14001, the aim of

the OHSAS 18001 specification is to provide a framework for providing a safe and

healthy working environment. In addition, the standard provides guidelines on how to

integate health and safety policies into your overall management system. The owner

should understand the important relation of improved environmental, health and safety

standards practices with the cost saving, econornic gains and the credibility of the

factory at national and intemational level.
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ANNEXURE-A

TABLE (1)

MILLWISE SUGARCANE CRUSHING, RAW UTILIZATION

SUGAR PRODUCTTON, RECOVERY % AND MOLASSES

PRODUCTION FOR SEASON 2008-2009

PUNJAE NO.
OF

DAYS

CANE

CRUSHED

PRO.

TONNES

REC.% MOTASSES

PRO.

REC%

1. ABDULLAH 184,994 L4,828 8.06 10,110 5.46

2 ABDULLAH(Yousaf) 183,103 15,875 8.66 I,925 5.42

3 ADAM 103 256,030 24,835 9.47 72,060 5.55

4 ASHRAF tL7 r140,358 42,502 9.65 19,861 4.51

5 EABA FARID 93 219,035 t7 ,306 7 .97 10,88s 4.98

6 BROTHERS 109 409,378 36,277 8.88 20,530 5.02

7 CHANAR 111 468,292 42,8L8 9.t4 22,556 4.82

8 CHAUDHRY L12 473,26L 36,162 8.75 18,382 4.44

9 CHISHTIA 93 280,L64 24,4L9 8.70 13,515 4.85

10 COLONY- PHALIA 105 305,445 25,687 8.41 14,270 4.67

11 COLONY(PUNJAB} 130 382,585 39,049 L0.22 17,090 4.47

L2 CRESENT 105 taz,3r7 L4,404 7 .90 8,329 4.57

13 ETIHAD 108 539,555 57 ,650 10.59 t8,646 3.45

14 FATIMA 174 732,309 58,014 9.29 34,335 4.59

15 FECTO 99 411,435 32,940 8.00 L7 ,993 4.37

16 G.SAMANDURI 93 r24,t40 9,051 7.50 6,828 5.50

L7 HAMZA 108 1,665,054 t70,357 10.23 64,295 3.87

18 HAQ BAHU LL7 295,145 28,190 9.55 13,116 4.44

19 H.WAQAS 762,502 12,270 7.60 8,800 5.47

20 HUDA(FAUJI) 95 L94,641 15,525 8.47 8,972 4.60

27 HUNZA toz 565,564 49,695 8.75 27 ,500 4.84

22 HUSEIN 108 428,961 35,919 8.50 20,215 4.7L

23 INDUS 95 498,386 52,631 10.56 19,005 3.81

24 ITTEFAQ LO7 355,s14 31,952 4.72 L7,813 4.86

25 J.D.W - | ro7 1,488,453 165,968 11.15 62,@2 4.16

26 KAMALIA 104 975,579 101,356 10.39 43,584 4.47

27 KASHMIR 108 450,751 42,307 9.37 21,267 4.7 L

28 KOH.E.NOOOR LL7 318,959 29,L63 9.14 75,742 4.93

29 LAYYAH 111 803,900 75,273 9.36 33,591 4.81
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30 MADINA 105 453,039 4r,961 9.24 21,888 4.80

31 NATIONAL 97 209,876 17,o28 8.11 LO,O74 4.80

32 NOON 98 358,130 30,965 8.65 17,838 4.98

33 PATTOKI 118 672,972 55,255 9.00 26,000 4.24

34 RAMZAN 106 37 6,33L 16,7 43 9.7A 15,935 4.50

35 SAFINA(TlClPh-Wa li 99 338,769 30,328 8.95 15,633 4.91

35 SHAHTN 103 700,063 55,089 9.30 31,582 4.51

37 SHAKARGANJ(1) 104 360,758 33,878 9.37 14,980 4.15

38 SHAKARGANJ(II} 103 3A7,372 34,695 8.96 16,075 4.15

39 SHAKARGAN.,(III} 50 35,925 3,027 8.54 2,0L5 5.64

40 SHEIKHOO 115 904,501 78,910 8.72 41,892 4.53

47

42

TAN DLIANWALA.I
&
TANDLIANWALA-II

808,550 77 ,579 9.59 39,774 4.9!

43 JDW-[(UNTTED) 103 595,76s 67 ,O44 71.25 23,39s 4.02

44 MACCA 722 87,tO7 7,030 8.27 4,225 4.85

45 R.Y.K 700,000 700,000 10,00 33,950 4.85

Av. No of Days

TOTAL 2008-2009 20,577,O89 1,963,9S7 9.50 928,514 4.49

TOTAL 2007-2008 33,063,564 2,952,7U E.93 1,607,o42 4.E6

Source: Pakistan Sugar Mills Association Annual Report 2009
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TABLE (2)

MILLWISE SUGARCANE CRUSHING, RAW UTILIZATION

SUGAR PRODUCTION, RECOVERY % AND MOLASSES
PRODUCTION FOR SEASON 2OO8.2OO9

KHYBER

PAKHTUNKHWA
SEASON

DAYS

CANE

CRUSHED

PRO.

TONNES

REC.% MO!-ASSES

PRO.

REC%

1. AL.MOIZ 98 463,719 40,885 8.81 23,r87 4.99

2 CHASMA 100 680,677 56,392 8.28 32,@2 4.70
3 CHASMA (Exp) 101 370,129 29,84t 7.88 t7,zoo 4.65

4 FRONTIER NOil-OPERATING
5 KHAZANA 76 119,405 11,596 9.7L 5,150 4.32

5 PREMIER 75 88,512 8,006 9.20 3,393 3.85

7 TANDLIANWATA
(ZAMAND}

105 497,761 40,652 8.77 29,t3s 5.85

8 Non- Members
BANNU

59 91,422 7 ,396 7 .93 4,243 4.55

Av. No of Days

TOTAr 2008-2009 2,3tt,725 1,9t,768 a,r7 tt4,320 4.94

TOTAL 2(xr7-2008 2,976,136 226,750 7.62 164,596 5.53

Source: Pakistan Sugar Mills Association Annual Report 2009
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rABLE (3)

MILLWISE SUGARCANE CRUSHING, RAW UTILIZATION

SUGAR PRODUCTION, RECOVERY % AND MOLASSES
PRODUCTION FOR SEASON 2OO8.2OO9

SINDH NO.

OF

DAYS

CANE

CRUSHEO

PRO.

TONNES

REC.% MOI-ASSES

PRO.

REC%

1. AL-ABBAS 115 s13,887 52,850 10.28 26,390 5.13

2 AL-ASIF 102 L97,744 19,672 10.25 9,550 4.98

3 At-NOOR 714 716,420 55,495 9.03 35,528 4.83

4 ANSARI rlz 491,345 38,686 7.88 24,456 4.98

5 ARMY WELFARE 94 267,762 26,814 10.03 13,045 4.88

5 BAWANY 70 134,539 12,940 9.61 5,555 4.87

7 DEWAN 80 272,256 27,0L9 9.92 13,204 4.85

8 DEWAN KHOSKI 77 140,980 15,080 10.70 6,765 4.80

9 DIGRI 113 384,316 38,484 10.01 17,850 4.55

10 FARAN L23 685,77I 63,473 9.26 33,984 4.96

11 GHOTKI 94 552,646 62,484 11.30 22,250 4.02

t2 HABIB 120 780,578 77 ,OSL 9.87 35,368 4.53

13 KHAIR PUR 119 262,459 22,578 8.60 t!,464 4.37

14 LARR 68 $9,22r 16,823 9.97 9,765 5.78

15 MITIARI LZ6 433,7L4 42,708 9.71 2L,42L 4.93

15 MEHRAN 113 s38,930 55,678 10.33 24,532 4.55

!7 MIR PUR KHAS 114 435,590 46,233 10.51 22,509 5.L7

18 MIRZA 89 776,738 18,000 10.18 8,198 4.64

19 NAJMA 75 67 ,769 5,569 8.48 3,495 5.16

20 NAUDERO 94 tzl,t70 L2,2r7 10.08 5,180 4.28

2t NEW DADU 84 747 ,O39 LL,827 8.05 7 ,137 4.85

z7 PANGRIO 86 t23,473 11,950 9.68 5,575 4.52

23 RANI PUR 124 308,707 27 ,4t5 8.88 13,696 4.44

24 SAKRAND 100 330,553 27 ,555 8.33 15,850 4.79

25 SANGHAR 132 s97 ,7tt 57,308 9.58 30,279 5.05

26 SERI 96 159,185 t4,487 8.51 10,158 5.95

27 SHAH MURAD 92 482,156 47 ,690 9.8s 24,360 s.09

28 SINDABAD GAR 98 267 ,402 25,000 9.31 14,800 5.5 3

29 TANDO M. KHAN 84 121,500 10,537 8.50 ?,o7L 5.81

NON- MEMBER



ANNEXURE-A

Source: Pakistan Sugar Mills Association Annual Report 2009

TABLE (4)

PROVINCE- WISE TOTAL PRODUCTION OF PAKISTAN

sulvrMARY 2008-2009

30 THARPARKAR 139 2M,247 22,403 9.20 12,450 5.10

TOTAr 2008-2009 10,148,603 976,42O 9.62 493,079 4.85

TOTAT 2@7-2008 t6,717,OO3 t,s6t37a 9.33 889,566 5.31

CANE

CRUSHED

RAW
UTITIZED

BEET

sucED
SUGAR

(Cane)

PRODUCTTON

(Rawl (Beet)

TOTAT

SUGAR

MOL.
C+R+B

PUNJAB 20,677 ,089 NIL NIL 1,953,957 Nrt NIL 1,963,957 928,5L4

SIND 10,148,603 NIL NIL 976,420 NIL N[_ 976,420 493,O79

KHYBER

PAKHTUN

KHWA

2,313,72s NIL 9,301 193,758 NIL 947 794,715 L14,739

Total
2008-
2009

33,139,417 9,301 3,134,145 Ntt 947 3,135,092 1,536,33:

Total
2007-
2008

52,776,922 6,000 64,095 4,740,9r3 5,929 5,532 4,752,374 2,663,781

Source: Patistan Sugar Mills Association Annual Report 2009
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Heatth and safety factory inspection checklist

Part I: General Informotion Checklist on Health and Safety

1. Investigator:

2. Name and address or the factory:

3. Number of workers: " """"" "

Total workforce: " "" " "" " "'

4. Work schedule

a. Moming shift: From To

b. Aftemoon shift: From To

c. Night shift: From To

5. Work area(s) insPected:

6. Date of insPection:

Electrical SaletY

1. Are electrical systems properly installed and regularly inspected for safety?

2'Areswitchboxesorpanelboardsappropriatelycovered?

3. Is all electrical equipment safely grounded?

Fire safetY

4. Is there an adequate number of serviceabre fire extinguishers and fire-fighting

equiPment?

5. Is there a fire alarm system?

6. Are emergency routes and exits clearly marked and unobstructed?
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7. Are emergency drills conducted on regular basis?

8. Are combustible and flammable materials used and stored safely?

Floors, possagewaYs and stairs

9. Are all floors, passages and stairs of sourd construction and kept free from obstruction

and sliPPery hazards?

10. Are all open spaces in floors and machines safely fenced?

I 1. Are all staircases provided with suitable handrails?

Hazardous substances

l2.Arehazardoussubstances,e'g'cleaningsolventsinusewhichcouldbereplacedwithless
hazardous substances such as soaP?

13. Have effective engineering controls e'g' closed/partially closed process'and handling

systems, ventilation Ot"tt "t'' 
been installed to prevent exposue to hazardous

l4.Haveoperationalcontrolsthatinvolvethesafeuse,storageanddisposalofhazardous
substances been imPlemented?

15. Have restricted work areas (with appropriate waming signs) been established for

operations in'of ing it"'ao* 'ui'*"" 
with access limited to essential personal?

l6.Aredyes,bleaches,solvents'adhesivesandotherhazardoussubstancesproperlysealed
and labeled?

Ho us ekeeP ing and S torage

17. Are floors, working surfaces etc'' kept clean?

18. Are sPills cleaned uP?
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j9. Have convenient storage racks for raw materials and equiprnent parts been installe<l?

Lighting

20. Are workstations arranged to maximise daylight conditions?

2l . Is adequate artificial light provided for precision work?

22.HavealTangementsbeenmadetoeliminateglareorreflectionswhichstraintheworkers.
eyes?

Machine SaletY

23. Is machinery kept in safe working order?

24. Is machinery regularly inspected for safety?

25. Are moveable machine parts guarded?

26. Are machines fitted with safety starting and stopping devices?

Noise

27. Are machines designed and maintained to seal or cover the sources of noise?

28. Are ceilings, floors or wall surfaces insulated to absorb sound?

29. Are barriers, screens or walls inserted to sepamte noisy and quiet workplaces?

Medical suPemision and teatment

30' Is there a doctor or qualified first.aider present during all work shifts?

31 . Is first-aid equipment available?

32. Is first-aid equipment regularly inspected and all items replaced after use?

33. Are regular health examinations conducted?
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Proleclive Clothlng and EquiPment

34. Are suitable arrd adequate numbers ofprotective clothing (e.g. boots, coats, gloves,

overalls) -a "qrip.*t l"g "utptugt' 
h"lmets' face-guards' respirators) provided?

35. Are all forms of protective equipment kept clean and properly maintained to maximiZe 
.

36.Haveworkersbeeninformedandtrainedaboutthepurpose,colTectuseandlimitationof
all Protective equiPment?

Temperuture

37. Are all work areas maintained at a comfortable temperarure?

38. Is fresh air circulated in each work area by air conditioners' electric fans or ventilators?

39. Are heat-producing machinery' equipment' surfaces' etc insulated as-far as possible?

40. Are suffrcient work breaks provided for those working in high temperature conditions?

Ventilation

4r. Are ventilation systems e.g. air-conditioning, fans, extractors, provided in each work

area?

42. Does the ventilation system effectively eliminate hazardous substances e'g' dust' fumes?

43. Are ventilation systems we[ maintained and regularly cleaned to maximize their

effrciencY?

Welfare Facilities

44. Do washing facilities include a supply ofcold and hot running water?

45. Are there adequate numbers of washing facilities for workers?

46. Is there a hygienic canteen for meals?
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ll/orkstations

4?. Are tools of appropriate size and shape for easy and safe use?

48. Are all chairs and working surfaces easily adjustable for correct height?

49. Are all chairs equipped with a srurdy backest?

50.Canworkbeperformedwithouthavingtoadoptuncomfortableposrures,suchasbending
positions?

5l.Hasajobrolationsystembeenintroducedsothatworkerscanaltematebetweenjobsthat
involve rePetitive work?

Part III: Worker's Questionnoire on Heelth and Safety

I . Name and union position of interviewer: ' ' '

2. Date of interview:

3. Name and address of the factory:

5. Job title:

6. Job descriPtion: .. " " '

7. Equipment and machines that he works with: "" " "'

, ;'r,;:";;";;.;;;r'"0'"" ''o 
*:'";";"'" '";0" o" *"'**""'
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9. What he perceives to be the main health and safery hazards or potential hazards in their

work area?

10. Has he or anyone else in their work area suffered any injuries or illnesses that were work-

related? Describe' including frequency: """"" "

11. Does he receive regutar advice and information on health and safety issues?

12. Has he received any training on the occupational hazards involved in theirjob and the

health and safery measures that are necessary to prevent their exposue to these hazards?

13. Would the interviewee like to make any final remarks?



ANNEXURE.B



ANNEXURE.C

Process flow diagram of sugar processing

Ca(OH)u l50 Be

Poly Electrolyte

Bagasse goes to boilers (50-

527' moisture)

Condensates

Condensates

Juice

Mud Cake to fields /Brick
Kilns

Cane weighing

Cane unloading

Cane cutting & shredding

Cane crushing

Primary Heating (72-750C)

Defecation/Liming

Retention (20Minutes)

Vacuum Filter

---+>Vapours

Vapours Secondary Heating (l05oC)

Clarification
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Exhaust Steam

Steam Water

Exhaust Steam

Phosphoric Acid, Decolorizer

Lime Sucurate, Taloflote

Compressed Air

Condensates

Condensates

Molasses to Storage Tanks

Condensates

Scum goes to Defecation

Tank

Evaporators

Raw Sugar Pans Station (60-650C)

Crystallization

Raw Sugar to Refine Section

Raw Sugar Melt (Brix 65)

Heating (t5oC)

Phosphitation

Sulphitation
SO2 from Sulphur fumace

Centifugation



ANNEXURE.C

Vapors from vapor cells Condensates

Run of goes to Rehne Pan

Boling

Water Vapors

Packing

Refine Pan Boiling

ReFrne Crystallization

Refine Sugar Dryer

Centrifugation
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Table 4.1: Dust Level in factory C

Tables

Dust Level.
(ndm1

10.67 .

ll.7l

Boiler
House

:;'Piate form Mill r,House II
(Upper Floor) '' :'

Mill House II

Source: Pattoki Sugar Mills compiled by Farzana Yasmin .

Table 4.2: Illumination Level in Factory C

Sr.No. Section trlumination Level
(Lux)

OSHA/NIOSH

I Mill House II ( Inspection) 470 200 (Lux)

., Mill House (Ground Floor) 350 200 (Lux)

3 Walkway (Boiler House) 540 200 (Lux)

Source: Pattoki Sugar Mills compiled by Farzana Yasmin

l0(mg/m3)

l0(mg/m3)
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Table 4.3: Temperature in Factory C

Boiler house

Process Hall

Table 4.4: Relative Humidity Level in Factory C

Er.t rffit{. :ffiP}-l'r'. 
"3Mill House No. [I Upper floor 25 0C

Source: Pattoki Sugar Mills compiled by Far2ana yasmin

Source: Pattoki Sugar Mills compiled by Farzana yasmin
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Table 4.5: Relative Humidity Level in Factory C

#iiffi gf.:,''" - sections I urits

l, ,. Mill House No. II Upper floor

Palc IIIEQS

85 (db A)

Table4.6: Air Emission Sources and Qualitative Characteristics

. ....: "i.. .Soirrce

Point Emission

Stack of steam boilers

Diffused Emissions .

Mechrinism Major Potluiiinb'

85 (db A)

="I:i+Fa:a 1. :,
;-alH'i.: '-.- '- .

8s (db A)

Combustion of bagasse

Bagasse is dropped from

SOx, NOx, C.ox, PM
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Figure l: Surrounding area ofthe target Factory
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Figure 2: Vehicle with overloaded sugar cane in the factory cane yard
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Figure 3: Manual unloading of Sugar cane.
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Figure 4: An open baggasse carrying channel
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Figure 5: Liquor Relinery
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Figure 6: An open pond of molasses causing odor problems
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Figure 7: Worker welding without PPEs.
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