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Task 1
Hazards caused by the chemical
Although hydrochloric acid is a common chemical used in several industries, it can be very hazardous when not handled properly. The following is a representation of the hazards associated with the chemical. 
· Hydrochloric acid is a corrosive chemical and can cause adverse impacts to the eye, skin and even the nose. 
· Due to its corrosive nature, exposure to the chemical may cause severe dermal burns and corrosion to the mucous membranes. 
· Inhalation of HCL acid may cause respiratory tract irritation and inflammation. 
· Prolonged exposure to low concentrations of HCL acid causes dental discolouration and erosion. 
· Long-term exposure to HCL in occupational settings may result in gastritis, bronchitis, and photosensitization among the handlers. 
Exposure limit
· The exposure limits refer to the maximum acceptable concentrations of a specific chemical in the air over a given period. Workplace exposure limits for HCL chemical is 5 ppm as recommended by OSHA and shouldn’t be exceeded at any time (OSHA, 1998). 
· STEL: 5 ppm 15 min
· STEL: 8 mg/m3 15 min
· TWA: 1 ppm 8 hr.
· TWA: 2 mg/m3 8 hr.
TWA refers to the employee’s average airborne exposure in any 8-hour work shift of a 40-hour work week which shouldn’t be exceeded. STEL on the other hand refers to a short-term exposure limit based on a 15-minute average (The National Institute for Occupational Safety and Health). 
Routes of entry
The following represents the potential routes of entry for the HCL chemical. The main routes of exposure to hydrochloric acid are as outlined below.
· Inhalation of the chemical vapours through the nose and the upper respiratory tract. 
· Ingestion that involves swallowing of the hydrochloric acid through the mouth
· Skin contact with the concentrated solutions of the chemical 
· Eye contact also presents a potential route of entry for the chemical
Health effects
· Hydrochloric acid is observably a corrosive chemical that may result in adverse impacts when in contact with the skin, eyes and nose. 
· The corrosive effect of the chemical causes burns on the skin and can result in possible eye damage. 
· Additionally, due to the corrosive effect of chemical, over-exposure can result in irritation of the internal organs such as lungs, kidneys consequently leading to their failure. 
· Prolonged exposure to hydrochloric acid causes gastritis, chronic bronchitis, dermatitis and photosensitization among the handlers (U.S. Department of Health and Human Services, 1993). 
· Similarly, exposure to low concentrations of the chemical over time results in discolouration of the teeth. 
· It is essential to understand that no cancer risks have been reported in relation to exposure to the chemical. 
Control measures
Due to the hazardous nature of hydrochloric acid, it is recommended that handlers should take enough personal care to avoid injuries associated with the mishandling of the chemical. In a sense, workplace control measures and practices are vital to ensure personal security. 
· The use of personal protective equipment is recommended while handling hydrochloric acid. Wearing gloves is an effective practice to prevent skin contact with hydrochloric acid. Other protective clothing such as suits, footwear and headgear are also necessary when handling HCL acid. 
· Arguably, it is important for workers who are constantly exposed to the fumes and vapours of HCL acid to wear non-vented and impact resistant goggles. 
· Besides, personal protection, other essential control measures to handle HCL may include; labelling all the containers containing the HCL chemical to avoid confusion. 
· Providing all the exposed workers with the necessary hazard information and training on effective handling of the chemical. 
· Providing easy access to eyewash fountains to facilitate an easy wash in case of contact with the skin or eyes.  



Storage of HCL acid
· Hydrochloric acid is a colourless non-flammable aqueous solution and should be stored in cool dry places that are also ventilated away from any moisture source. 
· The storage containers should not be made of metal because of its ability to corrode metallic surfaces. 
· Similarly, while storing hydrochloric acid, it is important to keep the chemical away from other oxidizing agents and alkalis. 
· Hydrochloric acid should be stored away from potential heat sources since exposure to direct sunlight and direct sources of heat would cause HCL vapours besides other hazardous reactions.  
· Hydrochloric Acid should be stored away from incompatible substances such as food to avoid any potential contamination. 
Transportation of Hydrochloric acid
· The transportation of HCL acid requires special conditions that include transporting in non-reactive corrosion-resistant chemical tanks, pipes or vessels. 
· The containers for transporting hydrochloric acid besides being tightly sealed should have a corrosion liner. 
· Proper sealing of the containers is essential to ensure that the chemical doesn’t leak.
· Similarly, just like for its storage, when transporting hydrochloric acid, it is important to keep away alkalis if any. 
· Those transporting hydrochloric are also required to wear protective clothing and equipment at all times to prevent personal injury. 
Task 2
Ionizing radiation refers to the form of energy that is released by atoms travelling in electromagnetic waves (gamma or X-rays) (Mu et al., 2018). The disintegration of these atoms is referred to as radioactivity and the excess energy emitted from the disintegration is what is known as ionizing radiation. Non-ionizing radiation on the other hand does not have enough energy to remove electrons from atoms. Ionizing radiation include X-rays and gamma rays. The left side of the electromagnetic spectrum consists of non-ionizing radiation that include radio waves, microwaves and infrared radiation.  The following is a representation of the health hazards associated with both forms of radiation.
· Ionizing radiation may result in potential damage to the tissue or internal organs depending on the amount of radiation one is exposed to. It is important to note that the extent of damage to these organs depends on the type and amount of radiation absorbed as well as the sensitivity of the tissues and organs exposed. 
· High amounts of radiation can impair the functioning of tissues and organs 
· Ionizing radiation may result in hair loss, skin redness, radiation burns, and acute radiation syndrome. 
· Ionizing radiation significantly increases the likelihood of developing cancer
· Prenatal exposure to ionizing radiation may cause brain damage in unborn babies especially when one is exposed to large amounts of radiation exceeding 100 mSv during the late stages of the pregnancy 
· Exposure to ionizing radiation in young children is a prerequisite to developing cancerous cells. 
· Non-ionizing radiation can cause dermatitis, burns, cell damage, for instance, exposure to intense solar radiation may cause skin burns. 
· Microwaves and radio frequencies can cause skin burns and cataracts 
· Laser radiation can cause severe damage to the eye and skin.  
· Exposure to high levels of ionizing and non-ionizing radiations can cause acute effects such as burns, tissue and organ damage.
· Non-ionizing radiation does not penetrate deep into the tissues but increases the risk of damage to the skin and eyes.
Exposure limit
To limit the potential damages of radiation to people, there are limits to the number of radiation people can be exposed to. These limits are considered to be within the safe range and acceptable range. 0.4 W kg−1 has been proposed as the exposure limit for workers under the conditions of whole-body exposure (Sliney & Stuck, 2021). 
Health effects of radiation
· Evidence drawn from epidemiological studies has indicated that radiation significantly increases the risks of developing cancer especially among young children (Mu et al., 2018). Childhood leukemia has been reported among children living near high-voltage power lines. 
· Similarly, a significant number of individuals in electrical occupations have also reported increased occurrences of brain tumours. 
· Paternal exposure to magnetic fields also results in a genotoxic effect and may result in genetic mutation. 
· Exposure to radiation may lead to bone marrow damage consequently reducing the number of white blood cells in the body. 
· Skin burns and acute radiation syndrome.
Control measures
The following control measures can be necessary while working in an environment of exposure to radiation. 
· Minimizing the amount of time spent near the radioactive material. It is important for individuals to reduce the amount of time they engage with radioactive materials as much as possible. 
· Keep as much distance as possible between yourself and the identified sources of radiation. 
· The use of protective gear while handling radioactive materials is necessary to prevent exposure to the skin. 
· Washing with non-abrasive soap any part of the skin that has been exposed to radiation is also necessary. 






Task 3
Identify the ergonomic hazards in the process operation.
· HCL acid is a corrosive chemical that can cause the following; 
· Skin irritation 
· Corrosion and yellowing of the teeth
· Corrosion to the mucous membrane
· Respiratory tract irritation
· Severe chemical dermal burns 
· Eye damage 
· Toxic if inhaled 
Name the health effects caused by ergonomic hazards
· Skin exposure to HCL acid causes severe skin burns which may result in ulceration
· Ingestion of hydrochloric acid may result in severe damage to the mouth, esophagus and even the stomach. 
· Blindness may occur in case of contact with the eye. 
· Inhalation of HCL acid vapour causes the failure of internal organs such as lungs and kidneys
· Overexposure to concentrations above 0.035% results in difficulty in breathing and even death within ten minutes
· Chronic occupational exposure to hydrochloric acid has been reported to cause gastritis, chronic bronchitis, dermatitis, and photosensitization in workers.  

Control measures while working with HCL acid
· To ensure skin protection, individuals should use rubber or neoprene gloves and additional protection such as boots, suits and aprons to ensure effective skin protection while handling HCL acid. 
· Use safety goggles or full-face shield is recommended to ensure efficient eye protection. 
· In case of exposure to HCL acid vapour, an efficient ventilation system is required to ensure that the working areas are kept within the airborne exposure limits. 
· Labelling all chemical containers containing HCL acid is important since it ensures that the chemicals are handled with care. 
Standard operating procedures
Hydrochloric acid is highly corrosive when concentrated. Manual handling of the chemical requires extra care to prevent any harm or injury. Manual handling of the chemical may include; transporting and storing. The first step to ensure safety when handling hydrochloric acid is to wear effective protective clothing such as chemical-resistant aprons. Also, manual handling of the chemical may require the use of chemical-slash goggles at all times to protect the eyes and skin from any accidental splash. 
Moving hydrochloric acid chemical from one point to another also requires extra caution. Before moving the acid, it is important to ensure that the container is unbreakable and has no visible crack that may cause leakage of the chemical while moving it. It is essential to always transfer the chemical in PVC -coated bottles to ensure the safety of those moving the chemical. Safety recommendations state that before picking up the chemical, it is important you look for spilled acid on the handles or lids of the container or even the table on which the chemical is placed. Spilled acid may also be dangerous if not handled properly. In case of any spill, flush with water before physically touching the container. 
Personal protective equipment 
· In case the exposure limits have been exceeded, employees would be required to use PPE as advised. Wearing of PPEs is advised for those loading and transporting the HCL chemical
· In some situations, the use of respirators would be advised
· Face masks and shields would be necessary to protect the eyes, face and nose from the aerosolized HCL acid chemicals. 
· When lifting the HCL chemical containers, employees are required to wear chemical protective gloves to prevent any possible injury caused by HCL splash
· Goggles are recommended for efficient eye protection in case of splashing chemical 
Skin and body protection
· Full body coats and aprons are recommended for all the individuals within the handling area. In addition to the clothes, employees would be required to use close-toed shoes while lifting the HCL chemical.
Handling
· HCL chemical containers should be handled with the utmost care since storage in sealed containers may result in building up of internal pressure that can cause a possible breakage of the containers. 
· Similarly, care should be taken to avoid any possible contact with the leaking hydrochloric acid. 
[bookmark: _GoBack]Transporting 
· In the case of bulk transportation of HCL chemical, industrial lift trucks are required and can only be driven by trained and authorized operators 
· It is important to ensure that all containers and boxes are properly sealed before transporting 
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