Report Name (Times New Roman font 10 bold italics)
Page no
PAGE  
39
Paints Industry- Self-Monitoring Manual


3. Environmental and Health Impacts of Pollutants

3.1
Impact of Air Emissions

	Particulates
	

	Particulate matters from fuel combustion and other manufacturing processes
	Recent epidemiological evidence suggests that much of the health damage caused by exposure to particulates is associated with particulate matters smaller than 10μm (PM10).  These particles penetrate most deeply into the lungs, causing a large spectrum of illnesses (e.g. asthma attack, cough, bronchitis). 

Emissions of particulates include ash, soot and carbon compounds, which are often the result of incomplete combustion.  

Lead, cadmium, Chromium, and other metals of pigments, can also be detected in the production processes.



	Chromium pigments
	Chromium is steel-gray, lustrous metal; body-centered cubic structure, gray crystals and blue-white hard metal. It is also an odorless element, insoluble in water. Under strongly oxidizing conditions, may be converted to hexavalent state & occur as chromate anions. Chromium is soluble in acids (except nitric) and strong alkalies. 

Chromium is causing irritation to the upper respiratory tract, severe nasal irritation. Chromium (III), the naturally occurring form, has low toxicity due to poor membrane permeability and non-corrosivity, while Cr (VI), from industrial emissions, is highly toxic due to strong oxidation characteristics and ready membrane permeability. 

Occupational exposure to trivalent chromium and other chromium compounds by inhalation has been studied in the chromate manufacturing and ferrochromium industries; however, exposures all include mixed exposures to both Cr (III) and Cr (VI). Cr (VI) species is the likely etiological agent in reports of excess cancer risk in chromium workers. Data addressing exposures to Cr (III) alone are not available and data are inadequate for an evaluation of human carcinogenic potential. Hexavalent chromium is known to be carcinogenic in humans by the inhalation route of exposure. Hexavalent chromium compounds are carcinogenic in animal bioassays. There is sufficient evidence for increased incidence of lung cancer among workers.
Chromium occurs in nature mostly as chrome iron ore (feo.cr 203). Chromium is present in small quantities in all soils & plants. Movement from the soil surface to a depth of 10 cm was observed for all of the seven metals; cadmium, chromium, copper, molybdenum, nickel, lead and zinc, but most of the metal (60%-100%, mean 87%) remained in the upper 5 cm of soil.
Although most of the soluble chromium in surface waters may be present as Cr (VI), a small amount may be present as Cr (III) organic complexes. Hexavalent chromium is the major stable form of chromium in seawater; however, Cr (VI) may be reduced to Cr (III) by organic matter present in water, and may eventually deposit in sediments.



	Nickel pigments
	Nickel is a silvery metal, odorless, Excellent resistance to corrosion and insoluble in water, ammonia; soluble in diluted nitric acid; slightly soluble in hydrochloric acid and sulfuric acid. 

Nickel metal is well known cause of contact dermatitis in sensitized individuals. Instances of dermatitis in region of eyes has resulted from contact with nickel spectacle frames, but eye itself has not been involved. Histological changes in nasal mucosa of nickel workers were studied.  Nickel is considered toxic as dust or powder. Nickel is the most frequent metal, which induces allergic contact sensitization. Nickel hypersensitivity dermatitis may be initiated by contact with nickel on the skin. Exposure to industrial nickel dust causes nickel dermatitis. Sensitivity to nickel may be exhibited from skin contact … divalent nickel ions can penetrate skin at sweat-duct & hair follicle ostia, & bind with keratin.

There is sufficient evidence in humans for the carcinogenicity of nickel sulfate, and of the combinations of nickel sulfides and oxides. There is inadequate evidence in humans for the carcinogenicity of metallic nickel and nickel alloys. There is sufficient evidence in experimental animals for the carcinogenicity of metallic nickel, nickel monoxides, nickel hydroxides and crystalline nickel sulfides.
No data was found to suggest that nickel is involved in any biological transformation in the aquatic environment.



	Lead pigments
	Chronic exposure to lead has been found to produce infertility, germinal epitheleium damage, oligospermia and testicular degeneration, decreased sperm motility, and prostatic hyperplasia. The subjective symptoms of lead poisoning in working adults are diffuse and include weariness at the end of the day. The patient is moody and irritable and may fall asleep watching T.V. Often he loses his interest in leisure- time activities. Lead poisoning is due to inhalation of lead dust, upon inhalation, absorption takes place easily from the respiratory system tract and symptoms develop relatively quickly than oral ingestion. 

	Cadmium
	Cadmium and cadmium compounds are carcinogenic to humans. They are highly toxic, inhalation (dust or fumes), and cause throat dryness, cough, headache, vomiting, chest pain, extreme restlessness and irritability, penumonitis, possibly bronchopneumonia, and it is irritating to nose and throat. Inhalation of cadmium dust, fumes, or salts over  a number of years result ion chronic cadmium poisoning, a disease characterized by distinctive, non-hypertrophic emphysema with or without renal tubular injury, in which urinary execration of a protein occurs. Other toxic effects include anemia, eosinophilia, anosmia, chronic rhinitis, yellow discoloration of teeth, and bone changes.



	Gases
	

	 Sulfur Oxides

	Air pollution by sulfur oxides is a major environmental problem. This compound is harmful to plant and animal life, as well as many building materials. Another problem of great concern is acid rain which is caused by the dissolution  of sulfur oxides in atmospheric water droplets to form acidic solutions that can be very damaging when distributed in the form of rain. Acid rain is corrosive to metals, limestone, and other materials, also deteriorates the agriculture land.



	Nitrogen Oxides
	Nitrogen oxides also dissolve in atmospheric water droplets to form acid rain.



	Carbon Dioxide
	Combustion of fossil fuels to produce electricity and heat contribute to the green house effect caused by the formation of carbon dioxide. The greenhouse phenomenon occurs when heat radiation from earth is absorbed by the gases causing a surface temperature increase.

 

	Water Vapor (Humidity)


	Humidity in workplace is regulated by law 4/1994 due to its effect on the respiratory system especially for people suffering from asthma.




	Vapors
	

	Ammonia
	Ammonia is a corrosive and severely irritating gas with a pungent odor.

Anhydrous ammonia is irritating to the skin, eyes, nose, throat, and upper respiratory system. Ecologically, ammonia is a source of nitrogen (an essential element for aquatic plant growth), and may therefore contribute to eutrophication of standing or slow-moving surface water, particularly in nitrogen-limited waters such as the Chesapeake Bay. In addition, aqueous ammonia is moderately toxic to aquatic organisms.
There is currently no evidence to suggest that this chemical is carcinogenic.
Ammonia combines with sulfate ions in the atmosphere and is washed out by rainfall, resulting in rapid return of ammonia to the soil and surface waters. Ammonia is a central compound in the environmental cycling of nitrogen. Ammonia in lakes, rivers, and streams is converted to nitrate.



	Toluene
	Toluene is a volatile organic chemical.

Inhalation or ingestion of toluene can cause headaches, confusion, weakness, and memory loss. Toluene may also affect the way the kidneys and liver function. Reactions of toluene in the atmosphere contribute to the formation of ozone in the lower atmosphere. Ozone can affect the respiratory system, especially in sensitive individuals such as asthma or allergy sufferers. Some studies have shown that unborn animals were harmed when high levels of toluene were inhaled by their mothers, although the same effects were not seen when the mothers were fed large quantities of toluene. Note that these results may reflect similar difficulties in humans.
There is currently no evidence to suggest that this chemical is carcinogenic. A portion of releases of toluene to land and water will evaporate. Microorganisms may also degrade toluene. Once volatilized, toluene in the lower atmosphere will react with other atmospheric components contributing to the formation of ground-level ozone and other air pollutants.



	Xylene
	Xylene are rapidly absorbed into the body after inhalation, ingestion, or skin contact. Short-term exposure of humans to high levels of xylene can cause irritation of the skin, eyes, nose, and throat, difficulty in breathing, impaired lung function, impaired memory, and possible changes in the liver and kidneys. Both short- and long-terms exposure to high concentrations can cause effects such as headaches, dizziness, confusion, and lack of muscle coordination. Reactions of xylene in the atmosphere contribute to the formation of ozone in the lower atmosphere. Ozone can affect the respiratory system, especially in sensitive individuals such as asthma or allergy sufferers.
There is currently no evidence to suggest that this chemical is carcinogenic.A portion of releases to land and water will quickly evaporate, although some degradation by microorganisms will occur. Xylene are moderately mobile in soils and may leach into groundwater, where they may persist for several years. Xylenes are volatile organic chemicals. As such, xylene in the lower atmosphere will react with other atmospheric components, contributing to the formation of ground-level ozone and other air pollutants.



	Methyl Ethyl Ketone (MEK)
	Methyl ethyl ketone is a flammable liquid. Methyl ethyl ketone (MEK) is used as a solvent. Its extremely volatile characteristic makes fugitive emissions its primary source of releases to the environment.
Breathing moderate amounts of methyl ethyl ketone (MEK) for short periods of time can cause adverse effects on the nervous system ranging from headaches, dizziness, nausea, and numbness in the fingers and toes to unconsciousness. Its vapors are irritating to the skin, eyes, nose, and throat and can damage the eyes. Repeated exposure to moderate to high amounts may cause liver and kidney effects.
No agreement exists over the carcinogenicity of MEK. One source believes MEK is a possible carcinogen in humans based on limited animal evidence. Other sources believe that there is insufficient evidence to make any statements about possible carcinogenicity.
Most of the MEK released to the environment will end up in the atmosphere. MEK can contribute to the formation of air pollutants in the lower atmosphere. It can be degraded by microorganisms living in water and soil.



	Methyl Isobutyl Ketone (MIBK)
	Acute inhalation can cause nose, eye, and throat irritation, nausea headatche, vertigo, incoordination,…

	Methanol
	Methanol is highly flammable. Methanol is readily absorbed from the gastrointestinal tract and the respiratory tract, and is toxic to humans in moderate to high doses. In the body, methanol is converted into formaldehyde and formic acid. Methanol is excreted as formic acid. Observed toxic effects at high dose levels generally include central nervous system damage and blindness. Long-term exposure to high levels of methanol via inhalation cause liver and blood damage in

animals. Ecologically, methanol is expected to have low toxicity to aquatic organisms. Concentrations lethal to half the organisms of a test population are expected to exceed one mg methanol per liter water. Methanol is not likely to persist in water or to bioaccumulate in aquatic organisms.

There is currently no evidence to suggest that this chemical is carcinogenic.

Liquid methanol is likely to evaporate when left exposed. Methanol reacts in air to produce formaldehyde which contributes to the formation of air pollutants. In the atmosphere it can react with other atmospheric chemicals or be washed out by rain. Methanol is readily degraded by microorganisms in soils and surface waters.



	Ethylene Glycol
	Long-term inhalation exposure to low levels of ethylene glycol may cause throat irritation, mild headache and backache. Exposure to higher concentrations may lead to unconsciousness. Liquid ethylene glycol is irritating to the eyes and skin. Toxic effects from ingestion of ethylene glycol include damage to the central nervous system and kidneys, intoxication, conjunctivitis, nausea and vomiting, abdominal pain, weakness, low blood oxygen, tremors, convulsions, respiratory failure, and coma. Renal failure due to ethylene glycol poisoning can lead to death.

Ethylene glycol readily biodegrades in water. No data are available that report its fate in soils; however, biodegradation is probably the dominant removal mechanism. Should ethylene glycol leach into the groundwater, biodegradation may occur. Ethylene glycol in water is not expected to bioconcentrate in aquatic organisms, adsorb to sediments or volatilize. Atmospheric ethylene glycol degrades rapidly in the presence of hydroxyl radicals.



	Acetone
	Acetone is a volatile and flammable organic chemical. Acetone is irritating to the eyes, nose, and throat. Symptoms of exposure to large quantities of acetone may include headache, unsteadiness, confusion, lassitude, drowsiness, vomiting, and respiratory depression. Reactions of acetone (see environmental fate) in the lower atmosphere contribute to the formation of ground-level ozone. Ozone (a major component of urban smog) can affect the respiratory system, especially in sensitive individuals such as asthmatics or allergy sufferers.

There is currently no evidence to suggest that this chemical is carcinogenic.

If released into water, acetone will be degraded by microorganisms or will evaporate into the atmosphere. Degradation by microorganisms will be the primary removal mechanism.

Acetone is highly volatile, and once it reaches the troposphere (lower atmosphere), it will react with other gases, contributing to the formation of ground-level ozone and other air pollutants.



	Petroleum Ether
	Petroleum ether is a mixture of hydrocarbons having carbon numbers in the range of C5 through C6, it is used as solvent. Petroleum ether is classified as reactive and volatile, and it participate in smog formation. Occupational exposure to petroleum ether can occur through inhalation, dermal contact, and ingestion. Petroleum ether applied to the skin may induce severe irritation, its vapor is an irritant of the mucous membranes and respiratory tract. It also affect the central nervous system, and may cause headache, fatigue, poor concentration, emotional instability, and impaired memory.



	Chloroform
	Chloroform is an irritant, its main effect is as a central nervous system and cardiac depressant. Delayed renal and hepatic toxicity may also occurs.  It can be a poison by ingestion and inhalation. General symptoms of exposure include nausea, vomiting, anorexia, salivation, a sensation of bodily warmth, headache, chest pain, fatigue, giddiness, drowsiness, and disorientation.



	Butyl Acetate
	Butyl acetate vapors can affect central nervous system and cause headache, muscle weakness, giddiness, ataxia, confusion, delirium, coma. It also has and irritating effect to skin, eyes, throat. It causes cough and dyspnea. It may result to death by respiratory failure.

Butyl acetate has moderate mobility is soil, ans its volatilization is expected from moist and dry soil, and water surfaces.



	Ethyl Acetate
	The inhalation of ethyl acetate may be damaging to lung, liver, kidney, and heart. It is also toxic by ingestion. It may cause irritation of the eyes, nose, and throat. It is expected to have high mobility in soil and it is volatile from moist soil and water surfaces, its biodegradation in soil is also expected.



	Cellosolve
	Cellosolve can affect the central nervous system causing headache, drowsiness, and weakness. Long term exposure may affect semen quality. Cellosolve has a very high mobility in soil, and its biodegradation may occur rapidly in water.



	Butyl Cellosolve
	Butyl cellosolve can affect the central nervous system causing headache, drowsiness, and weakness. It penetrates skin easily and has toxic action by excessive skin exposure. It is also irritating to eyes, nose, and throat. It is expected to have high mobility in soil and to biodegrade rapidly in soil.



	Butyl Alcohol
	Butyl alcohol vapors irritate and cause cough, it may cause irritation to eyes, nose, throat, and mucous membrane, headache, dizziness, and drowsiness. In high concentration it can cause central nervous system depression. It has high mobility in soil, and it is expected to volatilize from water surfaces 


3.2
Impact of Effluents
The environmental impact of the wastewater depends on the receiving water body. The Ministry of Irrigation has set limits for the pollutants in the wastewater discharged into agriculture canals and drains as well as the Nile river for their detrimental effect on agriculture. The parameters of relevance to the paints industry are O&G, BOD, COD, TSS, TDS, S.S, heavy metals, temp., color, and pH. 

Discharge of polluted wastewater high in BOD, O&G, and COD into lakes and sea can cause eutrofication and impact bio-diversity.  Eutrofication is a natural aging process in which the water becomes organically enriched, leading to increasing domination by aquatic weeds, transformation to marsh land, and eventually to dry land. Eutrofication can be accelerated by human input of nutrients. Die-off and settling of plant growth results in sediment oxygen demand, which tend to decrease dissolved-oxygen levels. The organic material in wastewater stimulates the growth of bacteria and fungi naturally present in water which then consume dissolved oxygen. In addition heavy metals could be toxic to the plants and aquatic life because they interfere with many beneficial uses of the water.. 

Discharge of high O&G, BOD, and COD loads to the public sewer system will have an indirect environmental impact. Increased loads can cause malfunction of the domestic wastewater treatment plant.

Spent lube oils from garage and workshops could be a cause for concern if discharged into the sewer system because they tend to coat surfaces causing maintenance problems. Also, if they discharged to surface waters, they can interfere with the aquatic life in these surface waters and create unsightly floating matter and films.

In addition, spent solvent and caustic wash wastewater generated from equipment washing and cleaning could make corrosion of the internal sewer system of the plant, if discharged.

3.3
Environmental Impact of Solid and Hazardous Wastes
Most of the generated solid waste is considered hazardous waste, and should be dumped in disposal sites for hazardous waste.

Sludges generated from the filters, solvent recovery unit, and WWTP (if exist)  containing heavy metals, could contaminate the soil, surface water and underground water, if disposed. 

Empty containers of raw materials and chemicals, may be sold to contractor. This solid hazardous waste could affect the human health, if used domestically (food packaging,…).
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