Safety and Health Hazards

Working on hazardous waste sites creates the potential for exposure to safety as well as health hazards.  Safety hazards are traditional construction hazards as well as the safety related hazards associated with handling and managing chemicals and other hazardous substances when working on hazardous waste sites.  Health hazards are the hazards that cause illness when workers are exposed to chemical contaminants when working on hazardous waste sites.  This section of the manual deals with chemical and hazardous substance safety hazards and the health hazards associated with handling contaminated environmental media.  Traditional construction safety hazards typically of hazardous waste site activities are covered in the Work Practices section of the student manual. 

Chemical-related Safety Hazards.  Hazardous waste site cleanup activities can require that workers handle and manage fairly concentrated wastes or treatment process chemicals.  Consider one or both of the following safety hazards when handling concentrated chemical waste or process chemicals.  

Flammability/Combustibility.   Flammable chemicals (or chemical waste) have flash points less than 100oC.  This means that a flammable concentration of vapors from the waste can be generated at ambient temperatures or with a minimal amount of heating.  Combustible chemical waste has a flash point equal to or greater than 100oC.  This means the chemical waste has to be heated in order to create a flammable concentration of vapors.

Flammable/Explosive atmospheres generated by chemicals or chemical wastes are defined by the upper explosive limit and the lower explosive limit (UEL/LEL).  UEL is the upper limit of the flammable range for a chemical or chemical waste.  LEL is the lower limit of the flammable range for a chemical or chemical waste.  Vapor or gas concentrations in excess of the UEL have displaced the oxygen and have created an environment in which vapors or gasses cannot ignite because of the lack of oxygen.  This kind of situation is usually only created in a confined atmosphere where gas and vapor dilution is limited.     Vapor or gas concentrations less than the LEL means that vapors or gasses are not concentrated enough to burn.  Vapor or gas concentrations between the LEL and the UEL have just the right mix of fuel and oxygen to ignite.  

Reactivity.  Reactive chemicals (or chemical waste) are unstable and can violently change without any specific reason or when mixed with chemicals or chemical waste material, can react violently or explode when mixed with water, can generate toxic gasses when exposed to low or high pH conditions, can explode when exposed to heat or pressure or can be any “recognized” explosive material.

The reactive nature of treatment process chemicals (or other defined chemical use process) is defined on the material safety data sheet (MSDS) for the chemical.  Handling and management decisions should be based on MSDS requirements.  The reactive nature of chemical wastes has to be characterized by hazardous category testing. Procedures for managing and handling chemical wastes are based on hazardous category testing results.    

Chemical waste compatibility testing: 

Recognized explosive materials typical of U.S. Army Corps of Engineer cleanup projects are defined in ER 385-1-95, Safety and Health Requirements for Ordnance and Explosives (OE) Operations.

Chemical-related Health Hazards

Corrosive Chemicals.  Corrosive chemicals are either very acidic (low pH) or very basic (high pH) or are chemicals that when mixed with water produce very acidic or basic solutions.  Corrosive chemicals are a health hazard because they destroy tissue.  They can very easily cause chemical burns on the skin or permanently destroy tissues in the eye.  

Toxic Chemicals.  Toxic chemicals are health hazards because they can, depending on the chemical toxin, affect the organs in almost every major physiological system in the body.  How you get sick (signs and symptoms of exposure) depends on the physiological system that is poisoned by the chemical toxin.  Chemical toxins are classified into acute and chronic categories.  Acute toxins are characterized by short duration and relatively high concentration exposures.  Chronic toxins are characterized by long duration and relatively low concentration exposures.  Some chemical toxins can display both acute and chronic behaviors.   Examples of organs and physiological systems that can be affected by chemical toxins are the kidneys, blood and blood forming organs, liver, lungs and respiratory system, immune system and the central and peripheral nervous systems.  It is important to pay attention to the physiological signs and symptoms of exposure to know if you are being unexpectedly exposed, to monitor that personal protective equipment is working and is being used correctly and to monitor that personal decontamination is being properly performed.   

Carcinogenic Chemicals.  Carcinogenic chemicals are health hazards because of their ability to cause cancer.  What is important to know about working with and around chemical carcinogens is that acceptable exposure levels are usually very low (so low that exposure is not very perceptible), that development of cancer is usually delayed and, that development of cancer is not very noticeable.  These characteristics make it very important to minimize exposure by following safety and health procedures documented in safety and health plans and for long-term health monitoring in corporate safety and occupational health programs.

Ionizing Radiation Health Hazards. Ionizing radiation can be a health hazard because of its ability to interact with living tissue.  It can kill cells by disrupting cellular physiology and, it can cause cancer because of its ability to interact with cellular DNA.  From an HTRW site worker perspective it is important to know that ionizing radiation presents both external (outside the body) and internal (inside the body) health hazards.  On HTRW sites that involve exposure to ionizing radiation, the radiation is generally emitted from radioactive isotopes that are part of the environmental media or other materials that is being cleaned up or disturbed in some way.  Typically, radioactive isotopes emit Alpha or Beta or Gamma radiation or any combination of these three forms.  Gamma radiation typically has enough energy to penetrate and damage any living tissue from outside the body and is typically the only real potential external exposure hazard on HTRW site cleanup.  Gamma radiation can also be an internal exposure hazard if the gamma-emitting isotope is taken into the body.

Alpha and Beta radiation emitted by radioactive isotopes disturbed by HTRW cleanup activities is not typically an external exposure hazard.  Both forms are fairly easily shielded outside the body by air and clothing.  .  Alpha and Beta radiation can easily penetrate and damage living tissue when the radiation emitting isotopes is in very close proximity to living tissue (i.e. if allowed into the body by poor respiratory protection or hygiene practices).  

Biological Hazards

Biological hazards on hazardous waste sites range from the hazards associated with microorganisms found on site with medical waste to the normal biological hazards found in the outdoor environment (i.e. disease carrying mosquitoes, snakes, spiders, etc….)

