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  Earthquake Response Orientation

  Safety and Health Awareness for Responders to Earthquakes:


  Protecting Yourself While Responding to Earthquakes


  
    
      This training tool is an awareness-level health and safety resource for “skilled support personnel” (SSP) who will participate in an earthquake response and cleanup.
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      This tool will help workers understand at an awareness level: what an earthquake is, characteristics of an earthquake response, and how to identify and control hazards pertaining to the response and cleanup activities associated with an earthquake.
    


    
      
    


    
      Trainers may use this tool to aid in the development of an earthquake awareness level course or other awareness level materials (fact-sheets, table-top activities, etc.).
    


    
      
    


    
      Notes:

      This training tool is not a stand alone course or curriculum. It must be tailored to meet the specific needs of the target audience and actual site.

      

      Skilled support personnel (SSP) are those workers who may be deployed in an emergency response and recovery to provide specific skills and equipment that the emergency response organizations does not possess. SSP may instead be deployed as cleanup workers following the emergency, or they may transition from the emergency response to the cleanup phase. SSP include a wide range of job categories including laborers, operating engineers, carpenters, iron workers, sanitation workers and utility workers.

      

      Try to be inclusive as possible when conducting a needs analysis for the target training population. Some common job categories that might require this training include, but are not limited to:

      


      
        	Construction workers;


        	Transportation workers;


        	Equipment operators;


        	Volunteers (Red Cross, Salvation Army, etc.)


        	Public health officers/inspectors.

      
Some basic questions to ask for the training needs analysis include:


      
        	What are the tasks being performed?


        	What are the job and the requirements for performing the work?


        	What specifically are the main duties and skill level required?

      

    

  


  Advanced/Additional Training Required for Those Involved in an Earthquake Response


  
    	This training tool does not replace specific fire fighting training, additional duty-specific training, or personal protective equipment (PPE)-specific training requirements.


    	Regardless of work scope, there are many topics covered in this awareness training tool that have corresponding Occupational Safety and Health (OSHA) standards—such standards must be met in order to safely and legally perform associated job duties.


    	Responders should always keep in mind that when in doubt about the safety of an activity, stop what you are doing. Be sure you are safe before continuing. Don’t be a dead hero.

  


  



  
    Contact the NIEHS National Clearinghouse for Worker Safety and Health Training (202-331-7733) for information regarding advanced training for earthquake response.
  


  



  
    Advanced Training is Required if you:
  


  
    
      	Are operating in a first response capacity (Emergency Medical Technician (EMT) Personnel, fire fighter, police officer).


    

  


  
    

  


  
    Additional Training is Required if you:
  


  
    
      	Use a respirator.



      	Use Personal Protective Equipment (PPE) such as gloves, hearing protection or eye protection.



      	Enter confined spaces such as silos, trenches or utility vaults.



      	Use hazardous chemicals.



      	Are in contact with human or animal tissue or fluids.


    

  


  Employer and Worker Responsibilities


  
    Employers and workers have responsibilities under the Occupational Safety and Health (OSH) Act.
  


  
    	The OSH Act requires employers to provide a safe and healthful workplace, free of recognized hazards, and follow Occupational Safety and Health (OSHA) standards. Employers' responsibilities also include providing training, medical examinations, and recordkeeping.


    	Workers must follow the employer's safety and health rules and wear or use all required gear and equipment; follow safe work practices for their job, as directed by their employer; report hazardous conditions to a supervisor; and report hazardous conditions to OSHA if employers do not fix them.

  


  
    Occupational Safety and Health (OSH) Act

    

    An Act To assure safe and healthful working conditions for working men and women; by authorizing enforcement of the standards developed under the Act; by assisting and encouraging the States in their efforts to assure safe and healthful working conditions; by providing for research, information, education, and training in the field of occupational safety and health; and for other purposes.

    

    http://www.osha.gov/pls/oshaweb/owasrch.search_form?p_doc_type=OSHACT

    

    An “Act” is legislation that has passed both Houses of Congress and has been either approved by the President, or passed over his veto, thus becoming a law.

    

    http://clerkkids.house.gov/glossary/define.html?lword=Act
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  MODULE 1: Earthquake Basics and General Response Procedures
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    Remember, not everyone will be an expert on earthquakes. Some may not have been involved in a disaster response before, and this is their first time. Use module one as background to earthquakes, why the disaster is so large and give a background on general disaster response framework.
  


  
    

  


  What is an Earthquake?


  
    
      	An earthquake is a sudden, rapid shaking of the ground caused by the breaking and shifting of rock beneath the earth's surface.



      	Earthquakes occur along fault lines.



      	Earthquakes have three different shifting patterns (illustrated to the right).



      	Earthquakes may occur at any time with little or no advanced warning.



      	An earthquake’s magnitude or “energy release” is measured on the Moment magnitude (Mw) scale.


    

  


  Background information on what an earthquake is.

  

  http://www.answers.com/topic/earthquake

  

  http://www.seismic.ca.gov/pub/cssc95-01/cssc95-01i-glossary.pdf



  
    For the purposes of this training tool, we will use the standard term “Earthquake Magnitude” to reference earthquake intensity. We understand that Richter Scale and Moment magnitude scale are also terms used to measure intensity.
  


  
    [image: Graphic shows the different types of earthquakes: strike-slip, normal and thrust]

  


  
    

  


  
    An earthquake is a tremor of the earth's surface usually triggered by the release of underground stress along fault lines. Fault lines are lines determined by the intersection of a geological fault and the earth's surface. This release causes movement in masses of rock and resulting shock waves. In spite of extensive research and sophisticated equipment, it is impossible to predict an earthquake, although experts can estimate the likelihood of an earthquake occurring in a particular region.
  


  
    

  


  
    Some earthquakes are too small to be felt but can cause movement of the earth. Shock waves from a very powerful earthquake can trigger smaller quakes hundreds of miles away from the epicenter. Approximately 1,000 earthquakes measuring 5.0 and above occur yearly. Strong earthquakes (6.0-6.9) occur about 10 times a month. Major earthquakes (7.0-7.9) occur about 18 times a year. Earthquakes of the greatest intensity (8.0 and above) happen about once a year.
  


  
    

  


  
    Most earthquakes are not even noticed by the general public, since they happen either under the ocean or in unpopulated areas. Sometimes an earthquake under the ocean can be so severe, it will cause a tsunami, responsible for far greater damage. The most common dangers of earthquakes come from falling buildings and structures and flying glass, stones and other objects.
  


  
    

  


  
    

  


  
    

  


  What is the Meaning of Earthquake Magnitude?


  
    

  


  
    In 1935, while at the Seismological Laboratory, Charles Richter worked with Beno Gutenberg to develop a rating scale for earthquakes. The scale has become known as the Richter Scale. The scale had the following classifications for earthquakes and their severity:
  


  
    

  


  
    
      	Felt by instruments only



      	Felt by sensitive people and sensitive animals



      	Felt by many people



      	Felt by everyone; pictures fall off of walls



      	Damage



      	Destructive earthquake in populated areas



      	Major earthquake causing serious destruction



      	Total destruction of nearby communities



      	An earthquake more than one 100 million times more powerful than category one


    

  


  
    

  


  
    For decades, the Richter Scale proved to be the accepted measurement for earthquakes. In recent years, scientists have begun to use the Moment Magnitude Scale, which is much more precise than the Richter Scale.

    http://www.ohiohistorycentral.org/entry.php?rec=2666

  


  Based on USGS survey documents The method for measuring the energy released which may be displayed as ground shaking resulting in damage to buildings is what is known as Earthquake magnitude or Moment Magnitude (previously referred to as Richter Scale). The meaning of Earthquake Magnitude is a mathematical technique used to quantify the size of earthquakes. Initially developed in 1935 by Charles Richter in collaboration with Beno Gutenberg, both of the California Institute of Technology, the Richter scale assigns a single number to quantify the size of an earthquake.


  
    

    

    
      The entire Richter Scale is given below:

      


      
        	Less than 2.0 - Microearthquakes, not felt.- About 8,000 per year


        	2.0-2.9 - Generally not felt, but recorded - No damages - About 1,000 per year


        	3.0-3.9 - Often felt, but rarely causes damage.- 49,000 per year (estimated)


        	4.0-4.9 - Noticeable shaking of indoor items, rattling noises. Significant damage unlikely. - 6,200 per year (estimated)


        	5.0-5.9 - Can cause major damage to poorly constructed buildings over small regions. At most slight damage to well-designed buildings.- 800 per year


        	6.0-6.9 - Can be destructive in areas up to about 100 miles across in populated areas.- 120 per year


        	7.0-7.9 - Can cause serious damage over larger areas. Skyscrapers at risk. 18 per year


        	8.0 or greater - Can cause serious damage in areas several hundred miles across. Building structures collapse - skyscrapers as SERIOUS risk. Average 1 per year

      

    


    
      http://www.answers.com/topic/earthquake

      

      A less-known scale, the Mercalli scale, was devised by Italian seismologist Giuseppe Mercalli to measure the severity of an earthquake in terms of its impact on a particular area and its inhabitants and buildings.
    

  


  Where Is an Earthquake Most Likely to Occur in the U.S.?


  The greatest likelihood of a major earthquake is in:


  
    	The western United States; residents of California face the highest risk



    	The New Madrid Fault Zone crosses Missouri, Illinois, Arkansas, Kentucky, Tennessee, & Mississippi; four million people along the New Madrid Fault Zone are at great risk



    	A few pockets on the east coast; for example, Massachusetts, North Carolina, and South Carolina


  


  Fifteen percent of the U.S. population lives in zones of potential major disaster.


  [image: San-Andreas Fault]

  San-Andreas Fault


  High Risk Earthquake Zones


  
    [image: High Risk Earthquake Zones - Map]

  


  
    

  


  
    Source:
U.S. Geological Survey Fact Sheet 017-03

    http://pubs.usgs.gov/fs/2003/fs017-03/

  


  As shown by this U.S. Geological Survey (USGS) national seismic-hazard map, earthquake hazards exist throughout the United States. USGS national and regional seismic-hazard maps forecast the amount of shaking expected over specified time periods. Many parts of the Central and Eastern United States have moderate to high long-term hazard, even though they have not experienced recent large quakes. Successive updates of USGS seismic-hazard maps are used to revise building codes and are also widely used by structural engineers and government agencies. The next generation of such maps will provide time-dependent probabilities that take into account the effects of prior quake occurrence on future earthquake likelihood.


  
    

  


  The West Coast- a High Risk Area


  
    A 2007 Uniform California Earthquake Rupture Forecast (UCERF) report states that California has a 99.7% chance (and the San Francisco Bay area a 63% chance) to suffer a 6.7 magnitude or larger earthquake in the next 30 years.
  


  
    [image: Map of California Area Earthquake Probabilities]

  


  
    

  


  
    http://www.scec.org/core/public/sceccontext.php/3935/13661

    UCERF: Map of California Area Earthquake Probabilities
  


  
    

  


  
    The colors on this California map represent the UCERF probabilities of having a nearby earthquake rupture (within 3 or 4 miles) of magnitude 6.7 or larger in the next 30 years. As shown in the table, the chance of having such an event somewhere in California exceeds 99%. The 30-year probability of an even more powerful quake of magnitude 7.5 or larger is about 46%.
  


  
    

  


  Some Hazards in the Aftermath of an Earthquake


  Earthquakes can cause:


  
    
      	Aftershocks



      	Structures to collapse (buildings, bridges, dams, etc.)



      	Damage to utilities (gas, electric, phone, etc.)



      	Release of hazardous materials



      	Other disasters:



      	
        
          	Landslides


          	Liquefaction


          	Avalanches


          	Flash floods


          	Fires


          	Sea waves (Tidal waves and Tsunamis)


          	Seiches

        

      

    

  


  [image: Building damaged by an earthquake]



  Are You Prepared for Aftershocks?


  
    

  


  
    What is an aftershock?
  


  
    
      	An earthquake that occurs after a previous quake.


      	Occurs in the same area as the main quake.


      	Is of less magnitude.


      	Be aware: an aftershock is an earthquake


      	
        
          	If you are working, follow appropriate “earthquake” procedures.

        

      

    

  


  
    [image: Office damaged by an earthquake]

  


  Landslides and Avalanches


  
    	A landslide is an abrupt downhill movement of soil and bedrock (in response to gravity).


    	Landslides can be triggered by earthquakes or other natural causes. (NOAA definition)


    	Landslides create ground movement from rock falls, deep failure of slopes, and shallow debris flows.


    	An avalanche is a flow of snow or rocks down a mountainside.


    	Debris may continue to shift as it is removed.


    	Debris may contain victims


  


  
    
      
        
          	
            [image: Landslide 1989 Northridge quake]


            
              Landslide 1989 Northridge quake
            

          
        


        
          	
            [image: Landslide in Guerro, Mexico 1989]


            
              Landslide in Guerro, Mexico 1989
            

          
        


        
          	
            [image: Avalanche at Mt. Timpanogos]


            
              Avalanche at Mt. Timpanogos
            

          
        

      
    

  


  Liquefaction


  
    	The phenomenon of reducing the strength and stiffness of a soil



    	Due to shaking and water-saturation, granular material temporarily loses its strength and transforms from soft soils to a liquid.



    	May cause structures, such as buildings or bridges, to tilt or sink into the liquefied ground.



    	Can create moving areas of “liquid” ground.



    	Can undermine structural stability and safety.


  


  
    
      
        
          	
            [image: Liquefaction results after earthquake in Japan]


            
              Liquefaction results after earthquake in Japan
            

          
        


        
          	
            [image: Liquefaction from 2004 Chuetsu earthquake]


            
              Liquefaction from 2004 Chuetsu earthquake
            

          
        

      
    


  


  
    Definitions

    University of Washington

    http://www.ce.washington.edu/~liquefaction/html/what/what1.html

    Liquefaction is a phenomenon in which the strength and stiffness of a soil is reduced by earthquake shaking or other rapid loading. Liquefaction and related phenomena have been responsible for tremendous amounts of damage in historical earthquakes around the world.
  


  Liquefaction occurs in saturated soils, that is, soils in which the space between individual particles is completely filled with water. This water exerts a pressure on the soil particles that influences how tightly the particles themselves are pressed together. Prior to an earthquake, the water pressure is relatively low. However, earthquake shaking can cause the water pressure to increase to the point where the soil particles can readily move with respect to each other. Seiches are waves in inland waters such as rivers, reservoirs, ponds, lakes etc., created by earthquakes.


  
    

  


  
    When liquefaction occurs, the strength of the soil decreases and, the ability of a soil deposit to support foundations for buildings and bridges is reduced.
  


  Flash Floods


  Flash floods:


  
    	Rapid flooding of low-lying areas.



    	Flood occurs in less than six hours.


  


  What to do:


  
    	Know the area you are working in.



    	Find higher ground.



    	Put on a personal floatation device (PFD*), if available.



    	Do not try to cross rapidly rising water.


  


  * PFD’s are Personal Floatation Devices, “life jackets”.


  [image: Flash Floods]



  
    Are you at risk? Have an escape route!
  


  Fires


  
    	Fires caused by earthquake damage are often the leading cause of property damage and casualties.



    	Be prepared to encounter fire, and know how to contact fire personnel.



    	Debris left from fires may smolder for days to weeks. Be prepared to encounter smoldering debris during cleanup activities.


  


  
    [image: Fires located in the Marina District, San Francisco, caused by 1989 Loma Prieta earthquake.]

  


  
    Fires located in the Marina District, San Francisco, caused by 1989 Loma Prieta earthquake.

  


  Sea Waves and Tsunamis


  
    	Tsunamis are the leading edge of an incoming tide that forms a wave(s) of water that travels up a river or narrow bay against the direction of the current.



    	Tsunamis are a series of waves created when a body of water is rapidly displaced.



    	Know your location and associated sea wave risk during initial response activities.



    	Know your escape route should a sea wave approach.


  


  
    [image: Aftermath of 2004 Indian Ocean earthquake tsunamis]

  


  
    Aftermath of 2004 Indian Ocean earthquake tsunamis

  


  
    

  


  
    The following information on Tsunamis warning signs was adopted from National Geographic News.
  


  
    
      	An earthquake is a natural tsunami warning. If you feel a strong quake do not stay in a place where you are exposed to a tsunami. If you hear of an earthquake be aware of the possibility of a tsunami and listen to the radio or television for additional information. Remember that an earthquake can trigger killer waves thousands of miles across the ocean many hours after the event generated a tsunami.



      	Witnesses have reported that an approaching tsunami is sometimes preceded by a noticeable fall or rise in the water level. If you see the ocean receding unusually rapidly or far it's a good sign that a big wave is on its way. Go to high ground immediately.



      	Many people were killed by the Indian Ocean tsunami because they went down to the beach to view the retreating ocean exposing the seafloor. Experts believe that a receding ocean may give people as much as five minutes' warning to evacuate the area.



      	Remember that a tsunami is a series of waves and that the first wave may not be the most dangerous. The danger from a tsunami can last for several hours after the arrival of the first wave. A tsunami wave train may come as a series of surges that are five minutes to an hour apart. The cycle may be marked by a repeated retreat and advance of the ocean. Stay out of danger until you hear it is safe.



      	Survivors of the Indian Ocean tsunami reported that the sea surged out as fast and as powerfully as it came ashore. Many people were seen being swept out to sea when the ocean retreated.



      	A tsunami surge may be small at one point of the shore and large at another point a short distance away. Do not assume that because there is minimal sign of a tsunami in one place it will be like that everywhere else. 



      	Tsunamis can travel up rivers and streams that lead to the ocean. Stay away from rivers and streams that lead to the ocean as you would stay away from the beach and ocean if there is a tsunami. 



      	It's always a good idea to keep a store of emergency supplies that include medications, water, and other essentials sufficient for at least 72 hours. Tsunami, earthquake, hurricane—an emergency can develop with little or no warning.


    

  


  Risk Factors that Can Increase Damage


  
    	Areas near fault lines.



    	Structures built on unstable soil and rock.



    	Structures not built or retrofitted to earthquake-grade standards.



    	Brittle materials (such as glass).



    	Structures built on steep slopes and areas prone to landslides and liquefaction.


  


  
    [image: Remains of a building structure]

  


  What Can You Do Before an Earthquake?


  
    	Identify potential hazards in homes and workplaces.



    	Reduce hazards, where possible.



    	Develop a disaster supply kit.



    	Structural and nonstructural hazard mitigation.



    	Individual preparedness:



    	
      
        	Gather disaster supplies


        	Develop an emergency plan


        	Identify a safe room

      

    

  


  
    [image: disaster supplies]

  


  
    Some resources to consult to help responders prepare plans include:

    http://www.72hours.org/

    http://www.osha.gov/

    http://www.redcross.org/

    http://www.cdc.gov/ 
  


  
    

  


  
    It's always a good idea to keep a store of emergency supplies that include medications, water, and other essentials sufficient for at least 72 hours. Tsunami, earthquake, hurricane—an emergency can develop with little or no warning.
  


  Earthquake Preparedness for the Home


  
    	Develop a home earthquake plan.


    	Conduct earthquake drills.


    	Develop a plan for reuniting family members.


    	Identify an out-of-state family contact.


    	Keep supplies on hand.


    	Store heavy and breakable objects on low shelves.


    	Secure furniture (e.g. bookshelves and water heaters).


    	Install flexible pipe.


    	Move beds away from windows.


    	Move or secure hanging objects over beds, sofas, or chairs.


    	Keep shoes and a flashlight under the bed.


  


  
    [image: Picture of secured bookshelf]

  


  
    American Red Cross

    http://www.redcross.org/services/disaster/0,1082,0_583_,00.html

  


  Developing a home earthquake plan includes:


  
    	Choose a safe place in every room--under a sturdy table or desk or against an inside wall where nothing can fall on you. Practice DROP, COVER, AND HOLD ON at least twice a year. Drop under a sturdy desk or table, hold on, and protect your eyes by pressing your face against your arm. If there's no table or desk nearby, sit on the floor against an interior wall away from windows, bookcases, or tall furniture that could fall on you.



    	Teach children to DROP, COVER, AND HOLD ON!



    	Choose an out-of-town family contact.



    	Consult a professional to find out additional ways you can protect your home, such as bolting the house to its foundation and other structural mitigation techniques.



    	Take a first aid class from your local Red Cross chapter.



    	Keep your training current.



    	Get training in how to use a fire extinguisher from your local fire department.



    	Inform babysitters and caregivers of your plan.


  


  
    How to Secure Your Furniture

    http://www.oes.ca.gov/Operational/OESHome.nsf/PDF/Emergency%20Information%20Current/$file/Furniture.pdf

  


  What Can You Do During an Earthquake?


  
    	Drop, cover, and hold.



    	If indoors, stay there!



    	If outdoors, find a spot away from buildings, trees, streetlights, power lines, and overpasses.



    	If in a vehicle, drive to a clear spot and stop.


  


  
    [image: Adult protecting a child under a table ]

  


  
    

  


  
    Additional resource:

    http://www.dropcoverholdon.org/
  


  What Should You Do After an Earthquake?


  
    	Check the safety of yourself and your family



    	Expect aftershocks.



    	If you smell gas, turn it off.



    	Extinguish small fires.



    	Clean up spills.



    	Inspect home for damage.



    	Help neighbors.



    	Tune to Emergency Alert System (EAS).


  


  For self preservation, if within your capability to extinguish a fire then you should. Otherwise evacuate and notify emergency services.


  
    How to Extinguish a Fire at the Initial Stages:

    http://www.wikihow.com/Extinguish-a-Fire-at-the-Initial-Stages

  


  The best way to stop any full blown fire is to smother, or extinguish it in its initial stages. But what you do depends on what type of fire it is.


  Use lots of water to smother the fire. This is the best and quickest solution in the early stages.


  Use a safety blanket to smother the fire in its early stages. Remember cover the fire completely and wait ten minutes.


  General rule: If a fire has taken hold, (spread to other areas or structures or the smoke has is at head height), all occupants of that building must be evacuated. Note to all: Do not fight a fire not worth fighting, evacuate the building, personal safety comes first.


  Electrical Fires: The first thing you must do to stop or smother a electrical fault or short circuit fire is to:


  Turn off all power to the fire, usually done by turning off the main power. This step alone is usually enough to stop most fires in the initial stages.


  Use a safety blanket to smother the fire (Remember: If you do not turn off the power supply, electric shock is likely to occur.). Not only is this very effective in the early stages but does not damage surrounding area or objects.


  The safest and the best way to extinguish a electrical fire is to use a fire extinguisher. Follow the instructions on it for more information. Note: During the initial stages of fire, once the fire is put out the surfaces that it has touched or burned are very hot and are likely to catch fire. You must have enough extinguishing material for at least 7 extinguishing attempts. E.G. 6Kg dry powder fire extinguisher. (Remember: If you do not turn of the mains power supply, electric shock is likely to occur.)


  Use water (more than two liters at a time) to extinguish the fire, throw the water at the base or seat of the fire. This is also very effective, but not recommended due to the damage it may cause. It is only effective in the early stages of a fire.(Remember: If you do not turn of the mains power supply, electric shock is likely to occur.).


  General rule: Aim the extinguisher nozzle at the base or seat of a fire for most effective extinguishing of fire.


  
    What To Do If You Smell Natural Gas:

    http://www.espnaturalgas.com/smellgas.asp

  


  If you smell natural gas and suspect a small natural gas leak in your home, take the following steps:


  
    	Open all doors and windows.



    	Shut off your natural gas supply, (if possible)


  


  If the odor is strong and you think you may have a large natural gas leak, follow these instructions:


  
    	Have everyone leave your home immediately.



    	Do not operate light switches, your telephone, or any electric appliances.



    	Do not connect or disconnect any power plugs from electric outlets.



    	Do not light a match or lighter.


  


  MODULE 2: Controlling Hazards Created by Earthquakes


  
    [image: First responders assesing damage]

  


  Physical Environment Example: California


  
    	The Land:



    	
      
        	Dense urban development


        	Steep hills


        	Flat and coastal areas

      

    


    	The Climate:



    	
      
        	Dry


        	Climate varies widely, from Mediterranean to sub-arctic


        	Temperature may vary significantly depending on the area and time of year

      

    

  


  
    [image: Picture of an urban area]

  


  National Incident Management System (NIMS)


  
    	NIMS is designed to:



    	
      
        	Provide a framework for incident management


        	“One mission, one team...”

      

    


    	Used for ALL types of incidents (mass casualty, planned events).



    	First standardized approach to incident management and response.



    	Establishes a uniform set of procedures to be used by all emergency responders (at all levels of government) to conduct response operations.

  


  
    

    
      NIMS information developed from material created by University of Massachusetts Lowell/TNEC.

      NIMS was released in March 2004.
    

  


  Core Elements of NIMS


  
    	Incident Command System (ICS)



    	Preparedness (planning, training, exercises, qualifications and certifications of all personnel involved in incidents)



    	Communications and Information Management



    	Joint Information System



    	NIMS Integration Center


  


  
    [image: Incident Command System]

  


  
    

  


  
    Joint Information System (JIS)

    http://www.fema.gov/pao/joint.shtm#joint

    

    Partnership and teamwork are key when it comes to achieving the joint information system mission and implementing successful public affairs programs following a major disaster. When assigned to a disaster, PAOs are key members of the staff of the FCO and also a component of the headquarters Public Affairs Division. Each member of the public affairs staff is responsible for fostering positive working relationships with all program areas and with other federal, state and voluntary agency personnel.
  


  
    NIMS Integration Center

    http://www.fema.gov/emergency/nims/

    

    Credentialing Information

    http://www.fema.gov/pdf/emergency/nims/credent_faq.pdf

  


  
    National Integration Center (NIC) Incident Management Systems Integration Division: National Incident Management System
  


  Incident Command System (ICS)


  
    	The ICS will be used to effectively manage emergency situations, such as earthquakes.



    	ICS uses:



    	
      
        	Unity of command (one person in charge)


        	Span of control to manage personnel (3 - 7 people under one supervisor)


        	Life safety code


        	A modular system to manage resources (a system that can expand and contract with the emergency event)


        	Common terms so everyone understands what is being communicated

      

    

  


  
    [image: First Responders]

  


  
    

  


  
    Span of control - 5 is the optimal number of people to have under one supervisor

    Life safety code is:


    
      	Protect self 



      	Control incident 



      	Protect property and environment


    

  


  Incident Command System Structure


  
    [image: Incident Command System Structure]

  


  
    	The National Incident Management System (NIMS) requires the use of the Incident Command System at domestic emergencies involving multi-jurisdictional participation.



    	Effective coordination (of both personnel and equipment) among local, state, and federal responders at the scene of a response is a key factor in ensuring successful responses to major incidents. An Incident Command System/Unified Command (ICS/UC) is the tool used to manage all emergency response incidents. Understanding the concepts of ICS/UC is as important for local responders, who generally arrive on-scene first and thus are most likely to implement the management system, as it is for state and federal organizations and any skilled support personnel that may be joining the response.



    	ICS is a standardized on-scene incident management concept designed specifically to allow responders to adopt an integrated organizational structure without being hindered by jurisdictional boundaries. An ICS allows integrated communication and planning by establishing a manageable span of control.



    	An ICS divides an emergency response into five manageable functions: Command, Operations, Planning, Logistics, and Finance and Administration.



    	A small incident will only utilize the Operations portion of the ICS system.


  


  
    You can find more information on ICS at:

    http://www.osha.gov/SLTC/etools/ics/about.html

    

    The following training (and more) is available from FEMA’s Emergency Management Institute: ICS-100, Introduction to ICS; ICS-200, Basic ICS and IS-700: NIMS An Introduction. Information on who must take what training can be found at:

    http://www.fema.gov/emergency/nims/faq/training.shtm

  


  Emergencies in the Field


  
    	Ask what first aid support is available during your briefing and be sure you understand where it is located.



    	If the quake hit a densely populated area, understand how that may effect responders requiring medical attention.



    	For minor injuries or health concerns go to:



    	
      
        	Local hospitals or clinics


        	First Aid, EMT, or nurse station

      

    


    	For serious emergencies call 911



    	
      
        	Know your exact location

      

    


    	Notify your supervisor about all injuries and emergencies.


  


  
    [image: Emergency in the Field]

  


  Before work assignments, understand how emergency services will be contacted (i.e., on-site service, cell phone, cb radio, etc.). Especially in densely populated areas (like the San Francisco Bay area), emergency services may be severely overloaded. Also, medical facilities, access ways and equipment may be damaged and not functioning.


  
    

  


  
    OSHA Subpart D 1926.23 contains specific requirements for the provision of first aid, medical attention, and emergency facilities.
  


  
    

  


  
    Additional OSHA requirements:
  


  
    
      	Names of employees to contact for further information



      	Alarm system in compliance with 1926.150(e) (fire Alarms) or 1910.38 (Emergency Action Plans)



      	Training of sufficient employees to assist in evacuation before program is implemented



      	The plan must be reviewed whenever a change has taken place and upon initial assignment



      	If the employer has 10 or fewer employees, the program can be communicated verbally


    

  


  Hierarchy of Controls


  When dealing with health and safety hazards, try to control them by using the hierarchy of controls:


  
    [image: Hierarchy of Controls: Low and high risk - Engineering controls, administrative controls and PPE.]

  


  
    

  


  
    http://www.cdc.gov/niosh/topics/engcontrols/
  


  Controlling exposures to occupational hazards is the fundamental method of protecting workers. Traditionally, a hierarchy of controls has been used as a means of determining how to implement feasible and effective controls. One representation of this hierarchy can be summarized as follows:


  
    	Elimination



    	Substitution



    	Engineering controls



    	Administrative controls



    	Personal protective equipment


  


  The idea behind this hierarchy is that the control methods at the top of the list are potentially more effective and protective than those at the bottom. Following the hierarchy normally leads to the implementation of inherently safer systems, ones where the risk of illness or injury has been substantially reduced.


  Elimination and substitution, while most effective at reducing hazards, also tend to be the most difficult to implement in an existing process. If the process is still at the design or development stage, elimination and substitution of hazards may be inexpensive and simple to implement. For an existing process, major changes in equipment and procedures may be required to eliminate or substitute for a hazard. Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed engineering controls can be highly effective in protecting workers and will typically be independent of worker interactions to provide this high level of protection. The initial cost of engineering controls can be higher than the cost of administrative controls or personal protective equipment, but over the longer term, operating costs are frequently lower, and in some instances, can provide a cost savings in other areas of the process.


  Administrative controls and personal protective equipment are frequently used with existing processes where hazards are not particularly well controlled. Administrative controls and personal protective equipment programs may be relatively inexpensive to establish but, over the long term, can be very costly to sustain. These methods for protecting workers have also proven to be less effective than other measures, requiring significant effort by the affected workers.


  Structural Integrity


  
    	Earthquakes can severely damage structures, such as buildings, bridges, and dams.



    	Never assume that damaged structures or ground are stable; have a registered professional engineer or architect certify that it is safe.



    	Assume all stairs, floors, and roofs are unsafe until inspected.



    	Look up and be aware of hidden and/or overhead risks.



    	Watch out for unstable ground (not firm or firmly fixed) or flooring that could give way and cause entrapment or a fall to a lower level.



    	OSHA requires walls or floor to be shored or braced before demolition, if workers are within structure. (29 CFR Part 1926.850(b)) Cut off, cap, or control all service utility lines outside the building before demolition work begins. Notify appropriate utility company in advance.



    	If it is necessary to maintain any utilities during demolition, such lines shall be temporarily relocated and protected.



    	Determine if any hazardous substances have been on the property. Remove any found hazardous substance before demolition.



    	Do not cut or remove any structural or load-supporting members on any floor until all stories above such a floor have been demolished and removed.


  


  
    [image: Severely damaged building structure]

  


  
    

  


  
    Workers should watch for signs such as walls that are out of plumb. Look for walls that have large bows in the middle, or which are leaning, or separated from the floor. Notice whether support beams show any sign of separation from the walls to which they were attached. After a fire or explosion, look for beams that sag, or are otherwise distorted. Are there large cracks appearing in ceilings, floors or walls, or other structural components? Be aware of sagging surfaces.

    

  


  
    [image: Severely damaged building structure]


    
      Leave immediately if you hear shifting or unusual noises - A COLLAPSE MAY BE OCCURING
    


    
      

    


    
      For more information, visit the NIOSH Structural Collapse topic page:

      http://www.cdc.gov/niosh/99-146.html

      

      Injuries to disaster site workers are often the result of falling materials and debris related to unstable structures, and other compromised surfaces (OSHA Disaster Site Worker Course 7600).
    

  


  Examples of Unstable Structures


  Refer to NFPA 1670 Standard on Operations and Training for Technical Search and Rescue Incidents, for further information on structural collapse and recognition of associated hazards. Types and configurations of the various unstable structures can create void spaces, where survivors could be found, or due to its natural unsteadiness, is subject to failure. Workers can become trapped or be struck-by a secondary collapse from an unstable structure.


  Cantilever


  [image: Cantilever ]



  The cantilever collapse results from a wall collapse which allows a floor or roof assembly to drop partially, but to remain suspended above the floor or base below on the side where the wall failed. The opposite end of the floor assembly remains attached to the wall at its original connection point. This type of collapse is extremely unstable and dangerous.


  Lean-to


  [image: Lean-to]



  These are found where a wall failure causes a floor or roof section to fall completely on one side, while the other end remains supported. Unstable structures with this type of collapse usually result in a triangular void. One must remember that the remaining supported end of the fallen section may be precariously supported.


  V-Shape


  [image: V-Shape]



  This collapse will be created when a floor assembly collapses in the middle due to failure of center supports or overload of the floor. The result is two identifiable voids which are created on each side of the broken floor assembly.


  Pancake


  [image: Pancake]



  This type of unstable structure condition is created due to multi-floor collapses where several floor slabs completely fail and stack up on top of each other. The resulting voids are limited in space and are difficult to access, especially in concrete structures


  
    

  


  
    Be aware of fallen debris that has created a natural support for other structures!
  


  Stabilizing Structures


  
    	Stabilizing structures through shoring and bracing, including the risk of heavy equipment, is a highly skilled task.


    	Only properly trained personnel should participate in structure stabilization operations.


    	Some of the most dangerous work you will encounter is work performed concerning a collapsed or unstable structure.

  


  
    
      
        
          	[image: Severely damaged bridge]


          	[image: Severely damaged bridge]

        

      
    

  


  
    

    
      Examples of actions or inactions of disaster site workers that could cause structural failure: working/walking on unstable structures, operating heavy equipment too close to unstable structures or excavations, using vibrating equipment/tools, not reporting hazardous conditions to the Incident Command, etc.
    

  


  What Should You Know Before You Stabilize Structures?


  
    	Recognize the multiple hazards associated with stabilizing structures.


    	KNOW HOW TO COMMUNICATE THE HAZARDS


    	
      
        	understand notification procedures

      

    


    	Installing and removing structural supports, including shoring and bracing systems, requires engineered plans for each site.


    	Establish limited access zones and escape routes before work begins.


  


  
    
      
        
          	[image: Structure stabilization]


          	[image: Structure stabilization]

        

      
    

  


  
    The purpose of shoring, if in place, is to prevent structural failure, and that no shoring is to be removed, tampered with or altered, unless deemed safe and only under the direct supervision of a qualified person. Removing pieces of an unstable structure, or taking down bracing/shoring that has been installed to prevent failure, could cause a sudden release of material and cause a secondary collapse.

  


  How to Reduce Injury at Collapsed Structures


  
    	Engineered shoring and bracing plans are required.


    	Ensure all workers are trained and authorized to be in the work area.


    	Create a limited access zone around structure to be shored and/or demolished


    	
      
        	height of structure (ft) + 4(ft).

      

    


    	Be alert for signs of a secondary collapse.


    	Where appropriate use PPE, such as: safety shoes, hard hat, safety glasses, hearing protection and durable work clothes and gloves.


  


  
    
      
        
          	[image: Damaged structure]


          	[image: Shoring and bracing of a severely damaged structure]

        

      
    

  


  Demolishing Structures


  
    	Only participate in demolition if you are trained to do so - KNOW THE ASSOCIATED HAZARDS.


    	Engineered demolition plans are required for every project (emergency, fire, escape, etc.).


    	A competent person must oversee all work.


    	Stop work and report new and/or unexpected hazards (e.g., a hidden gas main is pulled up).


    	Post DANGER signs where imminent hazards exist.


  


  
    [image: Demolishing Structures]

  


  
    

    
      See OSHA 1926 Subpart T, Demolition, for further information
    


    
      [image: Danger - Demolition Work in Progress]

    


    
      

    


    
      Refer to NFPA 241 Standard for Safeguarding Construction, Alteration, and Demolition Operations, for further information on demolition operation safety. Except for authorized persons, anyone not involved with the demolition work in progress must be prohibited from being in a demolition area (29 CFR 1926.859(a)). While demolition is underway, a competent person must continually inspect the operations as the work progresses to detect any hazards caused by the weakening of walls or other deterioration of materials (29 CFR 1926.859(g)).
    

  


  Overhead Hazards and Falling Debris


  
    	Injuries to disaster site workers are often the result of falling materials and debris related to unstable structures, and other compromised surfaces.


    	Overhead falling hazards may include:


    	
      
        	Loose debris


        	Building components


        	Unsecured building contents such as bathtubs, refrigerators, furniture, etc.

      

    

  


  
    [image: Hard Hat]
Take extra precaution when working in these areas. Follow safe work practices and wear appropriate PPE, such as hard hat, work clothes, safety shoes, gloves, safety glasses, and respirator.
  


  Debris Piles and Unstable Surfaces


  
    	Only walk and work on surfaces you know are stable.


    	If post fire, look for smoldering material on or


    	beneath the surface.


    	Look out for hazardous materials.


    	Use other ways to get to work surfaces, such as bucket trucks.


    	Erect scaffolding and park lift equipment onto stable surfaces, and anchor to stable structures.


    	Wear protective equipment provided, including hard hats, safety glasses, leather gloves and safety shoes with slip resistant soles.


    	Use fall protection with lifelines tied off to suitable anchorage points, including bucket trucks, whenever possible.


    	Watch for fall hazards to other levels.


  


  
    [image: Debris Piles]

  


  Fire and Smoldering Debris


  
    	25% of fire related deaths in the United States are caused by smoldering fires.


    	Smoldering debris may remain for weeks and could reignite if combined with combustible materials or if oxygen becomes available (i.e., disturbing debris during cleanup operations).


    	Have at least two UL rated 10A-cooling fire extinguishers at every cleanup activity.


  


  
    [image: Fire and Smoldering Debris]

  


  
    

  


  
    Tin-Clad Fire Doors

    UL 10A

    1 Scope

    1.1 These requirements cover the design and construction details of tin-clad fire doors which when so fabricated have demonstrated in fire tests conducted in accordance with the Standard for Fire Tests of Door Assemblies, UL 10B, fire performance properties which warrant their use as fire doors having a rating of 3, 1-1/2, or 3/4 hour.

    1.1.1 The doors covered by these requirements are intended to be mounted with fire door hardware of the following types: Sliding hardware and Swinging hardware.

    1.2 A tin-clad fire door employing materials and/or having forms of construction differing from those detailed herein are to be examined according to the intent of these requirements and shall be tested for fire performance in accordance with the Standard for Fire Tests of Door Assemblies, UL 10B. If when so tested, it is determined that the fire door complies with the Conditions of Acceptance of this test method it is to be classified as a tin-clad fire door having the applicable fire performance rating of 3, 1-1/2, or 3/4 hour.

    1.3 Doors complying with these requirements are classified as to temperature rise on the unexposed side to 250°F (139°C) maximum at the end of the first 30 minutes of exposure to fire; or have no classification referencing temperature rise. See Table 2.1.

    1.4 A door conforming to these specifications consists of a core made up of layers of boards nailed to each other, encased in terne or zinc coated steel in the form of sections jointed together at their edges and nailed through the seams to the core.

    1.5 Requirements for the location and time rating are contained in codes, such as the BOCA National Building Code, Standard Building Code (for SBCCI), and Uniform Building Code (for ICBO). The method of installation required for fire doors is not included in these codes. Requirements for the details for the installation of tin-clad fire doors, including the requirements for vent holes and wired glass are included in the Standard for Fire Doors and Fire Windows, NFPA 80.

    1.6 These requirements do not cover electrical, mechanical, or other features which relate to the risk of fire or accident beyond the scope of these requirements.

    1.7 A product that contains features, characteristics, components, materials, or systems new or different from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock or injury to persons shall be evaluated using appropriate additional component and end-product requirements to maintain the level of safety as originally anticipated by the intent of this standard. A product whose features, characteristics, components, materials, or systems conflict with specific requirements or provisions of this standard does not comply with this standard. Revision of requirements shall be proposed and adopted in conformance with the methods employed for development, revision, and implementation of this standard.
  


  Confined Spaces


  What hazards make it a permit required CS?


  
    
      	Oxygen deficiency


      	Entrapment


      	Engulfment


      	Hazardous atmosphere


      	Any other recognized, serious health or safety hazard


    


    
      [image: First responder entering a confined space]

    

  


  
    What is a Confined Space (CS)?
  


  
    
      	Space with limited access and egress


      	Large enough for bodily entry


      	Not designed for occupancy


      	Examples: boiler, pit, septic tank, utility vault, well, basement, trench, collapsed structure, and elevator shaft


    

  


  
    Your Safety Officer Must Approve Confined Space Entry!!!!
  


  
    [image: Dange Sign - Confined space, entry by permit only, SOP may be required.]

  


  Confined Spaces may only be entered by Authorized Personnel approved by the Safety Officer

  OSHA 29 CFR 1910.146


  Notice the retrieval tripod being used to access the confined space. The task being performed is sumping the sewer system. Possible hazards: hydrogen sulfide, methane, entrapment, environmental hazards such as rodents, snakes, & insects.


  Work involving confined space entry shall conform to 29 CFR 1910.146. Any agency or contractor that will be performing confined space entry shall develop a specific plan and conduct a Job Hazard Analysis (JHA) prior to commencing work. Plans shall include space evaluation and established acceptable entry conditions; a permit system; training for entrants, attendants, and supervisors; atmospheric monitoring; and rescue / emergency services.


  Wildfire may cause structural damage. Structural collapse may create confined spaces. Make sure workers understand that confined spaces, especially unstable ones, are deadly and may only be entered with proper training, equipment and planning.


  Before you enter a confined space (CS) your supervisor must:


  
    
      	Make sure you and the attendant are trained.


      	Ventilate and monitor surroundings for hazardous atmosphere.


      	Lock out or tag out all energy sources in the space.


      	Issue appropriate PPE, possibly including self-contained breathing apparatus (SCBA).


      	If available, use a Combustible Gas Indicator (CGI) to detect and measure airborne concentrations of combustible gases or vapors, and/or a portable Photo Ionization Detector (PID) to detect organic vapors.


      	Establish barriers to external traffic, such as vehicles and pedestrians.


      	Provide ladders or similar equipment for safe entry and exit.


      	Provide good communications equipment and alarm systems.


      	Have rescue equipment and trained rescue personnel nearby.


    


    
      If the CS is caused by structural collapse, have space certified safe by a registered professional engineer or architect before you enter!
    


    
      Per OSHA 29 CFR 1910.146

      Please note, PPE will vary based on the job hazard assessment and further defined in the OSHA Confined Space Standard. This slide would not be used if the audience would not have to conduct confined space entry.
    

  


  Urban Search and Rescue (US&R)


  
    	US&R involves the location, rescue (extrication), and initial medical stabilization of victims trapped in confined spaces.


    	US&R is part of the Federal Emergency Management Agency (FEMA).


    	US&R task force members work in four areas of specialization:


    	
      
        	Search - to find trapped victims following a disaster;


        	Rescue - helps safely dig victims out of collapsed concrete and metal;


        	Technical - i.e., structural specialists who make rescues safe for the rescuers; and


        	Medical - cares for victims before and after the rescue.

      

    


    	The role of these task forces is to support state and local emergency responders' efforts to locate victims and manage recovery operations.


  


  
    [image: Urban Search and Rescue ]

  


  
    

  


  
    For more information on Urban Search and Rescue (US&R):

    http://www.fema.gov/emergency/usr/

  


  There are many participants in the National Urban Search and Rescue Response System. These participants can be grouped into three main categories.


  FEMA - establishes policy and leads the coordination of the national system.


  Task Forces - there are 28 FEMA US&R Task Forces spread throughout the continental United States trained and equipped by FEMA to handle structural collapse.


  Incident Support Teams - support the US&R Task Forces in accomplishing their mission through logistical, electronic and coordination expertise.


  Each task force consists of two 31-person teams, four canines, and a comprehensive equipment cache. US&R task force members work in four areas of specialization: search, to find victims trapped after a disaster; rescue, which includes safely digging victims out of tons of collapsed concrete and metal; technical, made up of structural specialists who make rescues safe for the rescuers; and medical, which cares for the victims before and after a rescue.


  Electrical Hazards


  
    	Four main types of electrical injuries seen in disaster cleanups:


    	
      
        	Electric shock


        	Burns


        	Falls caused by contact with electricity


        	Electrocution

      

    


    	Avoid working with electricity in wet environments. If this must be done, use equipment approved for wet conditions.


    	Electrical cords and outlets must meet OSHA standards.


    	Use double insulated tools.


    	Use Ground Fault Circuit Interrupters (GFCIs) on all power tools and cords as close to the panel as possible.


    	Do not re-energize electrical systems, or use electrical equipment that has been in fire or water, until it has been evaluated by a qualified electrician.
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    Workers should check the Label to be sure the tool is double insulated.
  


  
    If water is or has been near electrical circuits or equipment:
  


  
    
      	DO NOT handle a downed power line.



      	Turn off power at the main breaker or fuse of the service panel.



      	Do not turn power back on until electrical equipment is inspected and qualified.



      	Do not use electrical equipment that has been exposed to heat from fire until checked by an electrician.



      	Never enter flooded areas or touch electrical equipment if the ground is wet unless power is off.


    

  


  
    Special precautions for using generators:
  


  
    

  


  
    If you are using gasoline and diesel generators for a building, switch main power breaker or fuse to off prior to starting generator. Turning power off protects utility line workers from electrocution and prevents damage from feedback electrical energy.
  


  
    

  


  
    For more information, visit the NIOSH Electrical Safety topic page:

    http://www.cdc.gov/niosh/injury/traumaelec.html

  


  Electrical, Overhead Power Lines, Downed Electrical Wires, Cables


  
    	Treat all power lines and cables as energized until proven otherwise.


    	Use appropriately grounded low-voltage equipment.


    	Stay clear of downed and damaged electrical lines.


  


  
    [image: First reponders working on overhead power lines]

  


  
    

  


  
    Downed power lines expose workers to electric shock hazards, including the following:
  


  
    
      	electrical currents that flow through the ground and extend several feet (ground gradient)



      	contact with downed power lines that are still energized



      	overhead power lines that fall onto and energize materials on the fire ground



      	smoke that becomes charged and conducts electrical current



      	water on or near energized power lines or equipment.


    

  


  
    If you are working on or near power lines, the following steps may save your life:
  


  
    
      	DO NOT handle a downed power line.



      	Assume all power lines are energized and call the power provider to de-energize the line(s).



      	Ground power lines on load- and supply-sides of the work area. Grounding protects from feedback electrical energy when a secondary power source, such as a portable generator, is turned on.



      	When power is turned on in underground vaults, explosive gases may form. Refer to the Confined Spaces section of this document.



      	Wear appropriate personal protective equipment (PPE), such as Nomex® clothing compliant with NFPA standard 1500, rubber gloves and dielectric overshoes. Use protective tools such as insulated sticks and cable cutters.

      Click here to view the NIOSH Personal Protective Equipment topic page (http://www.cdc.gov/niosh/topics/emres/ppe.html).



      	Do not stand or work in areas with thick smoke. Smoke obscures electrical lines and equipment. It also can become charged and conduct electrical currents.


    

  


  Hazardous Utilities


  
    	Look for overhead power lines and buried power line indicators. Post warning signs.


    	Contact utilities for buried power line locations.


    	Stay at least 10 feet away from overhead power lines.


    	Unless you know otherwise, assume that overhead lines are energized.


    	Get the owner/operator of the lines to de-energize and ground lines when working near them.


    	Other protective measures include guarding or insulating the lines.


    	Use non-conductive wood or fiberglass ladders when working near power lines.


  


  
    [image: Hazardous utilities]

  


  
    

  


  
    Before removing debris, make sure there are no live wires, fuel lines, or chemical lines!
  


  Water Issues


  
    	Reservoirs:

    Natural or artificial areas which collect and store water for later use. Created using cement, earth, rock, or a mixture. Once completed a stream flows behind it, eventually filling it to capacity. Reservoir failures can cause widespread flooding to adjacent areas.

    



    	
      
        [image: Water issues]

      


      
        (Photo courtesy of NOAA National Weather Service Weather Forecast Office)

      

    


    	Dams:

    Barriers constructed across waterways to control the flow or raise the level of water. Dam failures are generally catastrophic if the structure is breached or damaged. Main causes of dam failure include spillway design error, geological instability caused by changes to water levels during filling or poor surveying, poor maintenance, especially of outlet pipes, extreme rainfall, and human, computer or design error.

    



    	Floodgates or Water Gates:

    Adjustable gates used to control water flow of bodies of water, like reservoirs or levees. May be designed to set spillway crest heights in dams, adjust flow rates in sluices and canals, or stop water flow entirely as part of a levee or storm surge system. Floodgates may also be used to lower the water levels in a main river or canal channels by diverting the flow of water into a flood bypass or detention basin during a flood stage.
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    	Levee or Dike Failures:

    

    The most frequent (and dangerous) form of levee failure is a breach. A levee breach occurs when part of the levee actually breaks away, leaving a large opening for water to flood the land protected by the levee. A breach can be a sudden or gradual failure caused either by surface erosion or by a subsurface failure of the levee. Levee breaches are often accompanied by sand or sand boils.

    



    	Greywater:

    

    Greywater, also known as sullage, is non-industrial wastewater generated from domestic processes, such as dish washing, laundry, and bathing. Greywater comprises 50-80% of residential wastewater.

    



    	Blackwater:

    

    Blackwater is water that contains high concentrations of organic waste and pathogens that need to decompose before it can safely be released into the environment. Blackwater includes water from toilets and garbage disposals.


  


  
    

    

    
      Other Water Issues: Tsunamis

      http://www.geophys.washington.edu/tsunami/general/physics/earthquake.html

    
How do earthquakes generate tsunamis?

    
      Tsunamis can be generated when the sea floor abruptly deforms and vertically displaces the overlying water. Tectonic earthquakes are a particular kind of earthquake that are associated with the earth's crustal deformation; when these earthquakes occur beneath the sea, the water above the deformed area is displaced from its equilibrium position. Waves are formed as the displaced water mass, which acts under the influence of gravity, attempts to regain its equilibrium. When large areas of the sea floor elevate or subside, a tsunami can be created. Large vertical movements of the earth's crust can occur at plate boundaries. Plates interact along these boundaries called faults. Around the margins of the Pacific Ocean, for example, denser oceanic plates slip under continental plates in a process known as subduction. Subduction earthquakes are particularly effective in generating tsunamis.
    

  


  Health and Safety Plans (HASP)


  OSHA has set regulations that require Health and Safety Plans (HASP) to protect workers involved in national response operations.* The HASP serves as a guide for employers and workers to follow during their daily operations to prevent the spread of contamination, injury, and death. Review your HASP before you start work!


  [image: 1999 Izmit, Turkey, earthquake]



  
    1999 Izmit, Turkey, earthquake

  


  
    

  


  
    The photo above shows an oil release which caught fire during the 1999 Izmit, Turkey earthquake. The quake measured 7.4 in magnitude. Photo by Kandilli Observatory and Earthquake Institute.
  


  
    
This document covers some HASP sections that will be used on the worksites during an earthquake response. The site safety section includes general information from several of the HASP sections listed below.

  


  
    

  


  
    All HASPs must cover all of the following:
  


  
    
      	Introduction



      	Key Personnel



      	Hazard Assessment



      	Training



      	PPE



      	Temperature Extremes



      	Medical Surveillance



      	Exposure Monitoring and Air Sampling



      	Site Control



      	Decontamination



      	Emergency Response/ Contingency Plan



      	Emergency Action Plan



      	Confined Space Entry



      	Spill Containment


    

  


  Elements of a Site Specific Safety Plan (SSSP)


  
    	Responsibility/Key Line Personnel


    	Identification of Competent/Qualified Persons


    	Scope of Work Evaluation


    	Hazard/Risk/Exposure Assessment


    	Control Measures


    	Periodic Inspections


    	Daily Safety Planner


    	Compliance


    	Written Progressive Disciplinary Program


    	Hazard Correction


    	Training and Instruction


    	Project Site Orientation


    	Employee Communication System


    	Record Keeping


    	Accident/ Exposure Investigation


    	Emergency Action Plan


    	Site-specific Medical Emergency Plan


    	Hazard Communication Plan


    	Worker training and instruction check lists


  


  Site Control


  
    	Site control consists of the following components:


    	
      
        	Control zones (see image)


        	HASP


        	Communication


        	Emergency plan


        	Site map


        	Use of “buddy system”

      

    

  


  
    [image: Site Control - Diagram showing the hot zone, warm zone and cold zone]

  


  Hazardous Materials that May be Associated with Commercial and Residential Debris


  
    	Asbestos



    	Ash


    	Compressed gas cylinders and propane cylinders


    	Gasoline cans (& other fuel containers)


    	Bulk chemicals & chemical containers


    	Lead acid batteries


    	Paints and thinners


    	Bulk pesticides


    	Bulk fertilizers


    	Moldy materials


    	Munitions


    	Laboratory equipment


    	Lead


    	Electrical transformers


    	Air conditioners


    	Large metal appliances & equipment


    	Automobiles


    	Transformers


    	Other particulate matter


  


  Hazardous Materials and Hazard Communication


  
    	The Earthquake may have dislodged or damaged tanks, drums, pipes, and equipment that may contain hazardous materials.


    	Do not handle unidentified or damaged containers; report these to your supervisor.


    	Understand Material Safety Data Sheets (MSDS), and follow as appropriate.


    	NFPA 704M warning labels may also be useful in the field.


    	Specific Hazard Communication training is required for any potential chemicals with which you may come in contact.


  


  
    [image: Hazardous Materials Plaque]

  


  Compressed gas cylinders and propane cylinders:


  
    	Gasoline cans (and other fuel containers)


    	Bulk chemicals & chemical containers


    	Lead acid batteries


    	Transformers


    	Paints and thinners


    	Bulk pesticides


    	Bulk fertilizers


    	Munitions


    	Laboratory equipment


    	Electrical Transformers


    	Air conditioners


    	Large metal appliances, lawn mowers, tractors, chainsaws, ATVs, etc.


    	Automobiles


  


  Special Rules for Respirators


  
    	Make sure you are medically cleared to wear your chosen respirator.


    	Make sure you received the required training.


    	Make sure you are fit tested for your respirator.


    	Inspect your respirator each time you put it on and take it off.


    	Perform a user seal check each time you put it on.


    	Clean your elastomeric respirator at least once a day in accordance with the manufacturer’s recommendations.


    	Store elastomeric respirators in a clean bag.


    	If your respirator becomes damaged or fails to function, stop work and retrieve a new one.


  


  
    OSHA respiratory protection standard, 29 CFR 1910.134
  


  You May Encounter Victims


  
    	During response and cleanup, you may encounter trapped victims.


    	Some may be alive.


    	The longer it takes to reach a trapped person, the lower their chance of survival.


    	Be prepared that you may find deceased bodies or body parts.


  


  
    [image: The Golden Day of Survival]

  


  Bloodborne Hazards


  
    	Use disposable nitrile or similar gloves when handling human remains or assisting those with injuries.


    	Replace gloves if punctured or torn.


    	Do not handle human remains or assist those with injuries if you have skin cuts or punctures.


    	Use goggles, or face shield and mask, when handling human remains, i.e., recovering the deceased. Make sure to wear a respirator.


    	Transport human remains in closed, leak-proof, labeled containers.


  


  
    [image: Biohazard Plaque]

  


  
    

  


  
    OSHA Blood Borne Pathogen Standard: 29 CFR 1910.1030
  


  Flying Debris and Material Handling


  
    	Wear personal protective equipment, including hard hats, safety shoes, eye glasses, and work gloves.


    	Do not walk under or through areas where cranes and other heavy equipment are being used to lift objects.


    	Make sure that you have an up-to-date tetanus immunization.
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  Carbon Monoxide (CO) Exposure


  
    Carbon Monoxide has no warning properties; it is a colorless, odorless gas!
  


  
    	CO may be present with:


    	
      
        	Any activity using gasoline, diesel, or propane-powered machinery


        	Work near operating equipment


        	Debris reduction sites


        	Work near hot work (cutting, welding), especially in confined spaces

      

    


    	To control CO exposures:


    	
      
        	Wear CO monitoring equipment


        	Do not use gas/diesel powered equipment indoors or in enclosed areas


        	Use forced air ventilation (e.g., blower)

      

    

  


  
    Symptoms: Headache, dizziness, drowsiness, or nausea progressing to vomiting and loss of consciousness. Prolonged or high exposure can lead to coma or death. If you experience any of these symptoms where CO may be present, LEAVE THE AREA IMMEDIATELY.
  


  General Recommendations:



  
    	Use CO warning sensors when using or working around combustion sources.



    	Shut off engine immediately if symptoms of exposure appear.



    	Warning! Do not use gasoline generators or portable fuel driven tools in confined spaces or poorly ventilated areas.



    	Warning! Do not work in areas near exhaust (CO poisoning occurs even outdoors if engines generate high concentrations of CO and worker is in the area of the exhaust gases). With symptoms of exposure, shut off the engine.


  


  OSHA 1926.302(c)

  If using a fuel powered tool in an enclosed area such as a trench, be aware that carbon monoxide generated can displace or deplete oxygen. Mechanical ventilation and testing needs to be done.


  
    Note: CO poisoning can occur in small spaces, such as a crawl space or large areas, such as a big parking garage. For more information on CO, go to:
http://emergency.cdc.gov/disasters/carbonmonoxide.asp

  


  Portable Generators


  Hazards include:



  
    	Carbon monoxide poisoning



    	Electrocution from backfeed


  


  
    If it is necessary to use a portable generator, follow manufacturer’s recommendations and specifications:
  


  
    
      	Use a qualified electrician to assist in installation and start-up activities


      	If using gasoline- and diesel-powered portable generators, switch the main breaker or fuse on the service panel to the “off” position before starting the generator


      	Do not use on or in wet surfaces


      	Do not operate in rain unless the generator can be kept dry


      	When refueling, turn off and wait for motor to cool, or use appropriate funnel to prevent spills onto hot engine


      	Do not use indoors or in temporary or permanent shelter


    

  


  
    [image: Portable Generator]

  


  
    

  


  
    Failing to switch the main breaker or fuse on the service panel to the “off” position before starting the gasoline- or diesel-powered generator will cause injury or death to the lineman.
  


  
    Backfeed

    Backfeed occurs when a generator is plugged into a household circuit without turning the main breaker to the “off” position or removing the main fuse and the electrical current reverses going back through the circuit to the outside power grid energizing power lines or electrical systems in other buildings.

    

    To safeguard against backfeed:


    
      	Use extreme caution when working on or in the vicinity of unverified de-energized power lines.


      	Linemen should treat all power lines as energized unless you personally de-energized them.


      	Verify that the power lines have been de-energized.


      	Provide proper grounding for the lines.


      	Wear appropriate PPE.


    

  


  
    For more information, go to:

    http://www.bt.cdc.gov/disasters/pdf/elecgenerators.pdf
  


  Ergonomics


  Ergonomics is arranging work environment and task methods to reduce injury and fatigue in workers. An example is using roller conveyors on which objects can slide to eliminate unnecessary lifting.


  [image: Ergonomics]



  
    

  


  
    To help prevent injury during an earthquake response, if possible:
  


  
    
      	Use proper machinery to assist in lifting materials


      	If proper equipment is not available, use teams of two or more to move bulky objects


      	Avoid lifting materials that weigh more than 50 pounds on your own


      	Avoid repetitive motions


      	Avoid use of excessive force


      	Avoid awkward postures


      	Avoid excessive heat or cold


    

  


  
    See OSHA at www.osha.gov for more information on controlling ergonomic hazards.
  


  NIOSH has found cleanup workers are at risk for developing serious musculoskeletal injuries to the hands, back, neck, knees and shoulders. Special attention is needed to avoid back injuries associated with manual lifting and handling of debris and building materials.


  
    

  


  
    Other risk factors to avoid:
  


  
    
      	Psychosocial stress


      	Excessive vibration


    

  


  
    Remember to take breaks
  


  Heat Stress


  Common signs and symptoms that workers may experience if they have one of these conditions.


  
    
      
        
          	Heat Stress

          	Heat Exhaustion

          	Heat Stroke
        


        
          	Headache

          Thirst

          Profuse sweatingMuscle aches

          	Headache

          Dizziness

          Confusion

          Nausea

          Sweating-pale, clammy skin Cramps in legs & abdomen

          Rapid, weakening pulse & breathing

          	Headache

          Dizziness

          Restlessness

          Confusion

          Hot, flushed dry skin Body temp above 104°F

          Unresponsive/disoriented
        

      
    

  


  
    

  


  Recommendations:


  
    
      	Drink when thirsty. Avoid alcohol, caffeinated drinks, or heavy meals.


      	Know the signs of heat-related illnesses.


      	Monitor yourself and coworkers, use the buddy-system. Use monitoring, such as body temperature readings.


      	Block out direct sun or other heat sources, and take shelter in shaded areas.


      	Use cooling fans/air-conditioning and rest regularly.


      	Wear lightweight, light-colored, loose-fitting clothes and a hat, if available. Get medical help for symptoms, such as altered vital signs, confusion, profuse sweating, excessive fatigue, or rapid heartbeat.


      	Fire fighters should unbutton and remove bunker gear when resting.


    

  


  
    Hyponatremia

    

    It is possible to drink too much water (hyponatremia). It can especially be a problem when excessive sweating occurs and water dilutes the remaining electrolytes in the body.

    

    The following excerpt is from the MayoClinic.com:

    

    Hyponatremia is an abnormally low concentration of sodium in your blood. When your blood sodium is too low, your cells malfunction — causing swelling. In chronic hyponatremia, sodium levels drop gradually over several days or weeks — and symptoms are typically moderate. In acute hyponatremia, sodium levels drop rapidly — resulting in potentially dangerous effects, such as rapid brain swelling, which can result in coma and death.

    

    Hyponatremia occurs when the sodium in your blood is diluted by excess water. Hyponatremia may result from medical conditions that impair excretion of water from your body, or by a significant increase in water consumption, such as by athletes competing in marathons and other high-endurance events.
  


  Heavy Equipment Use


  The following are types of heavy equipment that may be used in response to an earthquake:


  
    
      	Front end loaders


      	Excavators/backhoes


      	Forklifts


      	Bobcats


      	ATVs


      	Tractors


      	Cranes


      	Trailers


      	Dump trucks


    


    
      [image: Heavy Equipment]

    


    
      

    


    
      OSHA requires machinery to be inspected by a qualified worker before each use.

      

      Operate equipment correctly and safely.
    

  


  
    	OSHA requires machinery to be inspected by a qualified worker before each use.


    	Be alert to the activities around you.


    	Do not direct equipment unless trained to do so.


    	Do not walk under or through areas where heavy equipment is lifting objects or behind equipment.


    	Do not climb onto or ride loads being lifted or moved. Do not ride on equipment or in bucket.


    	Pay attention to unstable ground caused by the quake and extremely sloped areas.


    	Do not exceed the load capacity of lifting equipment.
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  The earthquake may have undermined the structural integrity of the ground.


  
    Make sure the ground that you will be operating the equipment on is sound. Many of the areas in California have extreme slopes. Structures are often build into the hillside or located adjacent to a steep embankment. Be careful of the lay of the land and use spotters when operating equipment on or near this type of terrain.

  


  
    
      

    


    
      DO NOT EXCEED EQUIPMENT’S ABILITY TO HANDLE THE SLOPE OF THE TERRAIN.

    


    
      

    


    
      
        Congestion of heavy equipment and debris

        APPLICABLE OSHA STANDARD

        

        1926.550(a)(5) The employer shall designate a competent person who shall inspect all machinery and equipment prior to each use, and during use, to make sure it is in safe operating condition. Any deficiencies shall be repaired, or defective parts replaced, before continued use.

        

        1926.550(a)(6) A thorough, annual inspection of the hoisting machinery shall be made by a competent person, or by a government or private agency recognized by the U.S. Department of Labor. The employer shall maintain a record of the dates and results of inspections for each hoisting machine and piece of equipment.

        

        Competent Person:

        

        1926.32(f) defines competent person as one who is capable of identifying existing and predictable hazards in the surroundings or working conditions which are unsanitary, hazardous, or dangerous to employees, and who has authorization to take prompt corrective measures to eliminate them. The OSHA construction standards do not require employees performing crane inspections to have a Level II rating, which is a term used in an ANSI standard not referenced in the OSHA standards.

      


      Driving and Traffic Issues


      
        	Worksites must be posted with legible traffic signs at points of hazard. Flag persons or Flaggers are used when signs, signals, and barricades do not provide adequate protection for workers. Workers in these areas may experience:



        	
          
            	Damaged infrastructure


            	Heavy traffic-delays


            	Inexperienced or poor drivers


            	Poor visibility due to smoke, ash and fog


            	Fatigued drivers

          

        


        	Those working near traffic should wear high visibility clothing or PPE.


      


      
        [image: Traffic redirection]

      


      
        

      

    


    
      Worker transportation to and around the jobsite present safety hazards that can be reduced through proper planning.
    


    
      Workers who drive in the course of their duties shall possess valid licenses appropriate for the vehicles they are driving (including a commercial driver’s license, if required).
    


    
      Drivers shall comply with all applicable traffic safety regulations. Employers shall ensure compliance with state laws governing the use of seat belts. Vehicles should be equipped with a sufficient number of seats for each passenger.
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      Extra care should be exercised when driving on roads that may have been damaged by the fires. Roads may be undermined, or impassable. Traffic may be heavy, especially around checkpoints. Traffic signs may be knocked down or not visible, and traffic signal lights may be inoperative. Street signs and landmarks may not be available. Allow extra time when traveling and drive defensively.
    


    
      

    


    
      Sufficient parking areas should be arranged for workers in a location convenient to where they report for work. Parking areas shall be adequately lit and graded. Traffic issues include: movement of unusual vehicles; oversized loads such as mobile homes, heavy operating equipment.
    


    
      
        	Be prepared for delays.



        	Watch for other drivers



        	Flaggers may be hidden or obstructed by larger vehicles


      

    


    
      

    


    
      Hazards include:
    


    
      
        	Congestion;



        	Multiple entrances/exits to roadway;



        	Power lines;



        	Uncontrolled grapples with debris;



        	Worker with multiple tasks – flagging & truck loading;



        	No signage entering the zone;



        	2 way traffic;



        	Limited Visibility for traffic


      

    


    
      

    


    
      Traffic signs
    


    
      

    


    
      Construction areas shall be posted with legible traffic signs at points of hazard. All traffic control signs or devices used for protection of construction workmen shall conform to Manual on Uniform Traffic Control Devices for Streets and Highways 1988 Edition, Revision 3 (1991), or the Millennium Edition (December 2000 )
    


    
      

    


    
      Flagmen (persons)
    


    
      

    


    
      
        	Used when signs, signals, and barricades do not provide adequate protection to the worker



        	Signaling directions must conform to Manual on Uniform Traffic Control Devices for Streets and Highways 1988 Edition, Revision 3 (1991), or the Millennium Edition (December 2000).



        	Flagman must wear red or orange reflectorized warning garments


      

    


    
      Barricades
    


    
      

    


    
      
        	OSHA 29 CFR 1926.202



        	For employee protection must conform to applicable portions of Manual on Uniform Traffic Control Devices for Streets and Highways 1988 Edition, Revision 3 (1991), or the Millennium Edition (December 2000).


      

    


    
      

    


    
      Fatigued Drivers
    


    
      

    


    
      
        	Driver alertness and performance were more consistently related to time-of-day than to time-on-task. Drowsiness episodes were 8 times more likely between midnight and 6 a.m. than during other times.



        	Driver Alertness and Fatigue: Summary of Completed Research Projects, 1994-98 http://www.fmcsa.dot.gov/facts-research/research-technology/topics/fatigue.htm


      

    


    
      Road Work Zone Safety


      
        	There must be a traffic control plan for the movement of vehicles.


        	Traffic Control Devices should be used inside the work zone.


        	Flaggers and others providing temporary traffic control should wear high visibility, reflective clothing.


        	Flagger stations should be illuminated.


        	Flaggers should be trained/certified and use the signaling methods required by the authority in charge.


      


      
        [image: Component Parts of a Temporary Traffic Control Zone]

      


      
        

      


      
        This type of signage alerts incoming traffic to work zone areas.

        

        High visibility garments: While such garments may make a worker more conspicuous to approaching drivers, they do not offer any actual protection from traffic. Such garments must be used in conjunction with other traffic safety means.

        

        Subpart G – Signs, Signals, and Barricades

        §1926.200 Accident Prevention Signs and Tags

        Before work begins in the vicinity of vehicular or pedestrian traffic that may endanger employees, warning signs and/or flags or other traffic control devices shall be placed conspicuously to alert and channel approaching traffic. Where further protection is needed, barriers shall be utilized. At night, warning lights shall be prominently displayed, and excavated areas shall be enclosed with protective barricades. The employer shall insure that an employee finding any crossed or fallen wires which create or may create a hazardous situation at the work area remains on guard or adopts other adequate means to warn other employees of the danger and has notified the proper authority at the earliest practical moment. Signs and symbols required by Subpart G shall be visible at all times when work is being performed, and shall be removed or covered promptly when the hazards no longer exist. If work exposes energized or moving parts that are normally protected, danger signs shall be displayed and barricades erected, as necessary, to warn other personnel in the area.

        

        §1926.201 Signaling

        Flagmen

        When operations are such that signs, signals, and barricades do not provide the necessary protection on or adjacent to a highway or street, flagmen or other appropriate traffic controls shall be provided.

        Signaling directions by flagmen shall conform to Manual on Uniform Traffic Control Devices for Streets and Highways 1988 Edition, Revision 3 (1991), or the Millennium Edition (December 2000).

        Hand signaling by flagmen shall be by use of red flags at least 18 inches square or sign paddles, and in periods of darkness, red lights.

        Flagmen shall be provided with and shall wear a red or orange warning garment while flagging. Warning garments worn at night shall be of reflectorized material.

      

    

  


  MODULE 3: Controlling Other Task-specific Hazards During an Earthquake Response


  
    [image: Earthquake damaged buildings]

  


  Hot Work


  
    	Follow all established hot work permit requirements; refer to competent hot work supervisor when questions arise.


    	Establish a fire watch for duration of work and at least 30 minutes after work is complete (See NFPA 241 and 51b).


    	Generation and retention of carbon monoxide and other toxic materials may reach high levels, especially in confined spaces or enclosed areas.


    	Follow hierarchy of controls! Use ventilation, if possible, along with appropriate PPE, as outlined in hot work permit.


  


  
    [image: Hot Work]

  


  
    

  


  
    See NFPA standard 241 for additional requirements for fire watch at demolition sites.

    Hot work is work using open flames or sources of heat that could ignite materials in the work area. Examples of hot work are:


    
      	Welding


      	Burning


      	Brazing


      	Propane soldering


      	Oxyacetylene cutting


      	Grinding ferrous metals


    
Some components associated with hot work include: Carbon Monoxide, Heavy metals, Fluorides, Components of Smoke from combustible materials.
  


  Jackhammers and Concrete Saws


  
    	Only use jackhammers and concrete saws if trained to do so.


    	Inspect and operate jackhammers and concrete saws in accordance with manufacturers recommendations.


    	Wear appropriate PPE, including safety glasses, face shield, hard hat, safety shoes, durable work clothes, and gloves.


    	Use hierarchy of controls if excessive dust is produced.


    	Be aware of kickback, pull-in hazards.


    	Take breaks when you become fatigued.


    	Do not use on unstable surfaces.


    	Do not use foot to guide pick.
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    OSHA Hand and Power Tools 2002

    http://www.osha.gov/Publications/osha3080.pdf

    

    Use of heavy jackhammers can cause fatigue and strains. Heavy rubber grips reduce these effects by providing a secure handhold. Workers operating a jackhammer must wear safety glasses and safety shoes that protect them against injury if the jackhammer slips or falls. A face shield also should be used.

    

    Noise is another hazard associated with pneumatic tools. Working with noisy tools such as jackhammers requires proper, effective use of appropriate hearing protection.
  


  Operating a Chain Saw


  
    	Operate, adjust, and maintain the saw according to manufacturer’s instructions.


    	Properly sharpen the saw’s chain and properly lubricate the bar and chain with bar and chain oil.


    	Operator should periodically check and adjust the tension of the chain saw blade to ensure good cutting action.


    	Choose the proper size of chain saw to match the job.


    	Include safety features, such as a chain brake, front and rear hand guards, stop switch, chain catcher, and a spark arrester.
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    OSHA Hand and Power Tools 2002

    http://www.osha.gov/Publications/osha3080.pdf

    

    Other hand-held power tools such as circular saws having a blade diameter greater than 2 inches (5.08 centimeters), chain saws, and percussion tools with no means of holding accessories securely must be equipped with a constant-pressure switch.
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    	Wear the appropriate protective equipment:


    	
      
        	Hard hat


        	Safety glasses


        	Hearing protection


        	Heavy work gloves


        	Cut-resistant legwear (chain saw chaps)

      

    


    	Always cut at waist level or below.


    	Avoid contact with power lines.


    	Bystanders or coworkers should remain at least:


    	
      
        	Two tree lengths (at least 150 feet) away from anyone felling a tree


        	30 feet from anyone operating a chain saw to remove limbs or cut a fallen tree

      

    

  


  High Pressure Washers


  
    	Associated hazards include:


    	
      
        	Chemical burns


        	Lacerations


        	Thermal burns


        	Contusions


        	Back and shoulder strains


        	Carbon Monoxide production


        	Chemical penetration


        	Projectile production


        	Electric shock

      

    


    	Safe use guidelines include:


    	
      
        	Inspection of washer


        	Training and proper use


        	PPE (including insulating rubber boots)


        	Hazcom for cleaning agents


        	Use with GFCI (Ground Fault Circuit Interrupters) and proper electrical safety

      

    

  


  
    [image: High Pressure Washers]

  


  Hand and Portable Power Tools


  
    	Hand Tools


    	
      
        	Inspect tools in accordance with manufacturer’s specifications


        	Take damaged tools out of service


        	Use only sharp tools

      

    


    	Portable Power Tools


    	
      
        	Inspect tools in accordance with manufacturer’s specifications


        	Use with sharp blades


        	Use with GFCI (Ground Fault Circuit Interrupters) 


        	Use with proper gauge electric cord


        	Use double insulated tools


        	Always wear eye protection
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  Personal Protective Equipment (PPE)


  Depending upon your work site’s PPE program and assigned job task, any of the following PPE may be required:


  
    
      	Protective clothing ranging from standard coveralls to a chemical resistant suit with hood and booties.


      	Respirator ranging from an N-95 to a PAPR for high exposure and strenuous work. In rare cases a supplied air respirator may be required.


      	Protective footwear with steel toe and insole. A chemical resistant boot or outer boot may be required for some work.


    


    
      

    


    
      To properly select a respirator you must know:
    


    
      
        	what the chemical is


        	if there is already an applicable standard (i.e. asbestos standard)


        	oxygen levels


        	contaminant concentration


        	if there is an approved cartridge (if APR)


        	Disposable cut/abrasive resistant work glove. A chemical resistant glove may be required for some work.


        	Fully enclosed goggles (better for ash) or safety glasses.


        	Ear protection in noisy areas.


        	Head protection if in construction or demolition zones.


        	Be sure to follow your work site’s PPE program.


        	If you are working near downed power lines:


        	
          
            	Nomex clothing compliant with NFPA 1500, rubber gloves, dielectric overshoes, and insulated tools

          

        

      

    

  


  
    The OSHA PPE standard (29 CFR 1910 Subpart I) must be followed when selecting and using PPE.
  


  Examples of PPE


  
    
      
        	
          
            [image: Safety Glasses]

          


          
            Safety Glasses
          

        
      


      
        	
          
            [image: Safety Goggles]

          


          
            Safety Goggles
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            Face Shield
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            Example of Leather Gloves Courtesy Kirkwood
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            Example of Nitrile Gloves Courtesy Kirkwood
          

        
      


      
        	
          
            [image: PAPR]

          


          
            PAPR
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            Full Face APR
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            1/2 Face APR
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            N-95 Respirator
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            Level C PPE with Tyvek Splash Suit and APR Respirators
          

        
      

    
  


  Air-Purifying Respirator


  
    	Try to apply the following engineering controls, in addition to wearing a respirator:


    	
      
        	Wet methods


        	Appropriate HEPA vacuum

      

    


    	Minimize particulate matter (dust) production:


    	
      
        	Do not use a vacuum that is not approved for ash and does not contain a HEPA filter


        	Do not aggressively dry sweep


        	Avoid walking in single file lines as those walking behind the leader may become covered in particulate matter
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    Jobs Affected:


    
      	Debris removal and dumping


      	Loading trucks


      	Demolition


      	Assessment personnel


    
If involved in a post-fire clean up and you are using HEPA vacuums, make sure they are approved for use with ash.
  


  
    	Wearing NIOSH-approved respirators:


    	
      
        	If in doubt about respirators, see your supervisor


        	An N-95 (filters out 95% of particles) or greater may be acceptable for some activities


        	Use an elastomeric, half-mask respirator with N,R, or P-100 series filters if asbestos or carcinogen may be present


        	If airborne contaminants are causing eye irritation, full-face respirators with P-100 organic vapor/acid gas (OV/AG) combination cartridges should be used


        	Surgical masks should not be used because they do not provide adequate protection


        	Replace filters when breathing becomes difficult or when you detect an odor through organic vapor cartridges
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    OSHA medical evaluation questionnaire for respirator use and instructions for filling it out:

    http://www.cdc.gov/elcosh/docs/d0600/d000668/d000668.pdf

    

    11/16/1994 - Medical clearance for respirator wearers in emergency response situations:

    http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=INTERPRETATIONS&p_id=21626

    

    Protect yourself from breathing dust, it can contain toxic material

    If in doubt about respirators, see your supervisor

    An N-95 or greater respirator is acceptable for most activities, including silica and portland cement dust If asbestos is present, use a half-mask elastomeric respirator with N,R, or P-100 series filters If airborne contaminants are causing eye irritation, full-face respirators with P-100 OV/AG combination cartridges should be used Make sure you are fit-tested for a respirator, it must fit properly to protect you Surgical masks should not be used because they do not provide adequate protection
  


  Decontamination (Decon)


  Depending on your job task, you may come in contact with hazardous materials that will require you to be decontaminated.


  
    
      	Decon is the process of removing, destroying, or reducing the activity of materials, such as ash, asbestos, or toxic chemicals that could endanger an individual or the environment.


      	Prevents spreading contamination to other locations (like your vehicle or home).


      	Site workers who use the site’s Standard Operating Procedure are less likely to be contaminated than site workers who do not use these practices.


    

  


  
    [image: Decontamination]

  


  A decontamination plan should include:


  
    
      	Training


      	Location and layout of decontamination stations and areas


      	Decontamination methods


      	Required decontamination equipment


      	SOPs to minimize worker contact with contamination during decontamination


      	SOPs for decontamination line personnel


      	Procedures for collection, storage and disposal of clothing, equipment, and any other materials that have not been completely decontaminated


      	Disposal of PPE and decon solutions as contaminated waste


      	Adequate personal washing stations


    

  


  Prevent the Spread of Contamination to Your Family and Home


  
    	Bringing home contaminated work clothes or equipment may contaminate your home and place your family at risk.


    	Bring a clean change of clothes to the worksite.


    	Wash work clothes separately. Preferably in an employer provided location.


  


  
    [image: Children playing]

  


  Animals, Insects and Plants


  
    	To protect yourself from mosquitoes:


    	
      
        	Use screens on dwellings


        	Wear long pants, socks, and long-sleeved shirts


        	Use insect repellents that contain DEET or Picaridin

      

    


    	Beware of wild or stray animals:


    	
      
        	Avoid wild or stray animals; call local authorities to handle animals


        	Get rid of dead animals according to local guidelines


        	Wear and clean proper protective clothing when handling carcasses


        	Look out for rodents in structures (especially confined spaces)

      

    

  


  
    [image: Insect repellents]

  


  
    

  


  
    During an earthquake, shelters may not be taking in pets and other animals. Follow SOP’s when dealing with stray animals.
  


  
    [image: Snake]

  


  
    	Be on the alert for snakes that may be hiding in unusual places.


    	If you are bitten:


    	
      
        	Seek immediate medical attention


        	Try to identify the snake so that if it is poisonous, you can be given the correct antivenin


        	Do not cut the wound or attempt to suck the venom out; contact your local emergency department for further care

      

    


    	Protect your skin appropriately.


    	Be aware of poisonous or harmful plants in your work area.


  


  
    

  


  General Safety Tips


  
    	Be careful and use safety measures outlined in your worksite’s HASP at all times.


    	Walking/working surfaces may be wet, slippery, and unstable. Spread sand and wear slip resistant footwear if possible (to reduce slips and falls).


    	Walking over and handling debris that is unstable can cause cuts, scrapes, bruises, sprains, etc.


    	Make sure you have had a current tetanus vaccination.


    	
      
        	Revaccinate for a dirty wound if current vaccination is over five years old


        	If you will be performing direct patient care or otherwise expect to have contact with bodily fluids, get the Hepatitis B vaccine series

      

    


    	Avoid contact with stagnant water.


    	
      
        	If exposed to stagnant water, wash and decontaminate yourself and any contaminated equipment immediately

      

    


    	Use steel toe insole, non-slip footwear.


    	Use durable outer gloves when handling debris.


    	Wear ear protection for noisy environments.
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  Excavation Hazards


  Search and rescue, structural repair, demolition and cleanup operations may require excavation


  
    
      	Excavations can create many hazards that must be controlled to safely work around and in them.


      	An excavation is any man-made cut, hole, trench, or depression in the earth formed by earth removal.


      	A trench is defined as a narrow, below-ground excavation that is deeper than it is wide, and is no wider than 15 feet.


      	The following are potential excavation hazards:


      	
        
          	Cave in


          	Falls, falling loads


          	Hazardous atmosphere


          	Incidents involving mobile equipment

        

      

    


    
      [image: Excavation operations]

    


    
      

    

  


  
    General Trenching and Excavation Rules:


    
      	Keep heavy equipment away from trench edges.


      	Keep surcharge loads at least 2 feet (0.6 meters) from trench edges.


      	Know where underground utilities are located.


      	Test for low oxygen, hazardous fumes and toxic gases.


      	Inspect trenches at the start of each shift.


      	Inspect trenches following a rainstorm.


      	Do not work under raised loads.


    

  


  
    
      	A competent person must evaluate soil for excavation safety. All excavations/trenches should have safe means for entering and exiting (ladders, safe design, etc.). DO NOT enter an unsafe excavation!



      	In trench excavations that are over 4 feet deep, a stairway, ladder, ramp or other safe means of egress must be provided so as to require no more than 25 feet of lateral travel for employees (i.e. Distance to egress must be 25 feet or less).



      	If an excavation is five feet deep or more, one of the following engineering controls must be used:



      	
        
          	Shoring


          	Shielding


          	Sloping

        

      

    

  


  
    http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10775

    Regulations (Standards - 29 CFR)

    Specific Excavation Requirements. - 1926.651

    

    1926.651(c)(2)

    Means of egress from trench excavations. A stairway, ladder, ramp or other safe means of egress shall be located in trench excavations that are 4 feet (1.22 m) or more in depth so as to require no more than 25 feet (7.62 m) of lateral travel for employees.
  


  Controlling Excavation Hazards


  
    
      
        	
          [image: Sloping in type C soil]


          
            Sloping in type C soil
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            Shielding
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            Shoring
          

        
      

    
  


  Aerial Lifts


  An aerial lift is a vehicle-mounted device used to get a worker to an elevated position (also called “cherry picker” or “boom truck”).


  
    
      	Only trained and authorized people may operate the lift.


      	Read and understand the safety and operating instructions, including all warning decals or labels.


      	Check for overhead objects before use.


      	Stay far from debris piles, drop-offs, and floor openings.


      	Never use near electric lines unless they are deenergized or adequate clearance is maintained.


      	Refuel tanks only when the unit is off and charge batteries in a well ventilated area away from open flames.


      	Elevate the lift only when it is on a firm and level surface.


      	Whenever working out of an aerial lift, a full body harness must be worn and properly attached to the basket.


      	Never drive the aerial lift when it is elevated above the limit the manufacturer considers safe.


    

  


  Falls from Heights Six Feet and Higher


  
    	Employees shall be protected from falls greater than six feet to a lower level. (29 CFR Part 1926.500)


    	
      
        	Guardrail systems


        	Safety net systems


        	Fall arrest systems (less effective than guardrail and safety net systems)


        	Cover or guard any openings or floor holes as soon as they are created


        	Make sure floor hole covers support two times the weight of employees, equipment, and materials


        	Be careful when stepping into areas that are unstable/uneven or where the surface cannot be visualized (i.e., if covered by water).

      

    


    	Workers should prevent items from falling onto people below.
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  Ladder Safety


  Ladders can create a falling hazard.


  
    
      	Base must be set from the wall at a 1:4 ratio.


      	Position portable ladders to extend at least three feet above landing; use a grab device when three foot extension is not possible.


      	Secure at the top to a rigid support.


      	Do not apply more weight on the ladder than it is designed to support, and make sure that the weight on the ladder will not cause it to slip off its support.


      	Before each use, inspect ladders for cracked, broken, or defective parts.


      	Use only ladders that comply with OSHA standards.


    

  


  
    [image: Ladder at correct Angle - Palms touching rung, arms extended, toes touch base]

  


  
    Ladder at correct Angle - Palms touching rung, arms extended, toes touch base
  


  Noise Exposure


  
    	Wear appropriate hearing protection in noisy work environments.


    	
      
        	Examples: working around chainsaws, heavy equipment, and blowers

      

    


    	A worksite is considered noisy if you have to shout to be heard within three feet.


    	The OSHA PEL for noise is 90dB.
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              Ear Plugs
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              Ear Muffs
            

          
        

      
    

  


  Traumatic Stress


  
    	A traumatic event is a shocking and emotionally overwhelming situation in which an individual perceives actual or threatened death or serious injury.


    	Workers responding to an earthquake may experience traumatic stress.


    	Reactions to traumatic events will vary, ranging from relatively mild to severe.


    	It is very common for people to experience anxiety, terror, shock, and upset, as well as emotional numbness and personal or social disconnection.1


  


  
    1 International Society For Traumatic Stress Studies
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    Pay attention to co-workers and how they are being affected by traumatic stress
  


  [image: Traumatic Stress]



  Symptoms and negative effects of Traumatic Stress include:


  
    
      	Physical illness (headaches, fatigue)


      	Inability to function normally on the job


      	Depression


      	Anxiety


      	Making efforts to avoid reminders of a traumatic event


      	Marital and family conflict


      	Hostility and aggression


      	Death through suicide as a reaction to overwhelming stress


    

  


  How to Cope With Traumatic Stress


  Some useful techniques to reduce stress when participating in a response:


  
    
      	Take a break from the news.


      	Pace yourself and take frequent rest breaks.


      	Watch out for each other.


      	Be conscious of those around you. Responders who are exhausted, feeling stressed, or even temporarily distracted may place themselves and others at risk.


      	Maintain as normal a schedule as possible.


      	Drink plenty of fluids, such as water and juices.



      	Try to eat a variety of foods, and increase your intake of complex carbohydrates (breads, muffins made with whole grains).


      	Whenever possible, take breaks away from the work area. Eat and drink in the cleanest area possible.


      	Recognize and accept what you cannot change - the chain of command, organizational structure, waiting, equipment failures, etc.


      	Talk to people when YOU feel like it. You decide when you want to discuss your experience. Talking about an event may be reliving it. Choose your own comfort level.


      	If your employer provides you with formal mental health support, use it!


      	Give yourself permission to feel rotten; you are in a difficult situation.


      	Recurring thoughts, dreams, or flashbacks are normal - do not try to fight them. They will decrease over time.


      	Communicate with your loved ones at home as frequently as possible.

    


    
      [image: How to Cope With Traumatic Stress]

    


    
      

    


    
      Individuals with prolonged traumatic stress (anxiety, depression, etc.) that disrupt their daily functioning should consult with a trained and experienced mental health professional.
    

  


  What you can do at home:


  
    
      	Reach out - people really do care.


      	Reconnect with family, spiritual, and community supports.


      	Consider keeping a journal.


      	Do not make any big life decisions.


      	Make as many daily decisions as possible to give yourself a feeling of control over your life.


      	Spend time with others or alone doing things you enjoy to refresh and recharge yourself.


      	Be aware that you may feel particularly fearful for your family. This is normal and will pass in time.


      	Remember that ”getting back to normal” takes time. Gradually work back into your routine. Let others carry more weight for a while at home and at work.


      	Be aware that recovery is not a straight path but a matter of two steps forward and one back. You will make progress.


      	Appreciate a sense of humor in yourself and others. It is OK to laugh again.


      	Your family will experience the disaster along with you. You need to support each other. This is a time for patience, understanding, and communication.


      	Avoid overuse of drugs or alcohol. You do not need to complicate your situation with a substance abuse problem.


      	Get plenty of rest and normal exercise. Eat well-balanced, regular meals.


    

  


  
    

  


  
    FBOs

    Faith communities and faith-based organizations fill an important role by virtue of their proximity to the disaster and impact on their congregants. Emergency responders are mobilized to coordinate search, rescue, and recovery operations immediately, while voluntary organizations and community groups assess the situation and determine actions needed to attend to the needs of victims, survivors, and others affected by the tragedy.

    


    
      The Response of Faith-Based Organizations in New York City Following the World Trade Center Attacks on September 11, 2001

      http://www.colorado.edu/hazards/research/qr/qr147/qr147.html
    

  


  Protecting Your Family During an Earthquake


  Create an emergency response preparedness kit containing:


  
    	Water


    	Non-perishable food (at least three days worth)


    	First aid supplies


    	Medications


    	Battery powered radio


    	Flashlight


    	Tools


    	Duct tape


    	Cash/traveler’s checks


    	Clothing


    	Bedding


    	Toiletry items


    	Special needs items


    	Important documents (i.e. birth certificate, passport, etc.)


  


  Earthquake Response Activity


  
    	Use a final activity that will include all students in the course, if time permits (four hour or longer course). It should allow previously covered topics to be combined and “put to the test” in an actual earthquake scenario.


    	The Great Southern California ShakeOut is based on a potential magnitude 7.8 earthquake on the southern San Andreas Fault hypothetically occurring on November 13, 2008. The scenario earthquake and projected damages are used as a basis for public drills and emergency response exercises. Training activities are included in the scenario and should be reworked to fit your audience, timeframe, geographic location, and level of training.


  


  
    http://www.shakeout.org/
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  Summary


  
    	Proper training is a key component of a safe response.



    	The Earthquake may create or release dusts and other chemicals that may be hazardous to human health.



    	The hazards and issues covered in this training tool are dynamic and require vigilance and flexibility.



    	The key to a safe response is attention to the safety issues of your work environment.



    	In addition to the similar physical hazards of a construction or demolition site, there are added factors, including potential aftershocks, trapped victims, dense population displacement, lack of infrastructure, and other earthquake-caused events (liquefaction, sea-waves).

  


  


  Information Sources


  This training tool is based on recommendations from:


  
    
      	National Institute of Environmental Health Sciences (NIEHS)


      	National Institute for Occupational Safety and Health (NIOSH)


      	Occupational Safety and Health Administration (OSHA)


      	Centers for Disease Control and Prevention (CDC)


      	Environmental Protection Agency (EPA)


      	United States Geological Survey (USGS)


      	Multiple West Coast CERT Sites


    

  


  Factsheets from these agencies and other earthquake resources are available on the NIEHS National Clearinghouse for Worker Safety and Health Training website:http://tools.niehs.nih.gov/wetp/.


  Additional Resources


  Additional information on what to do after an earthquake can be found at:


  
    	FEMA What to do after an Earthquake

    http://www.fema.gov/hazard/earthquake/eq_after.shtm

    



    	CDC What to do after an Earthquake

    http://www.bt.cdc.gov/disasters/earthquakes/after.asp

    



    	American Red Cross What to do after a Disaster

    http://www.redcross.org/services/disaster/0,1082,0_502_,00.html

    



    	Alaska Sea Grant What to do after an Earthquake

    http://seagrant.uaf.edu/features/earthquake/prepare3.html

    



    	CA Department of Conservation: What to do before, during and after an Earthquake

    http://www.consrv.ca.gov/index/Earthquakes/Pages/qh_earthquakes_what.aspx

    



    	San Francisco Department of Emergency Management

    http://www.sfgov.org/site/oes_index.asp

  


  Why This Training Tool Was Created


  This training tool was created by the NIEHS National Clearinghouse for Worker Safety and Health Training under contract no. 273-05-C-0017 from the National Institute of Environmental Health Sciences Worker Education and Training Program (WETP). WETP has trained nearly two million emergency responders and hazardous waste workers since 1987 to do their jobs safely. WETP is part of the Department of Health and Human Services, which is a cooperating agency under the Worker Safety and Health Support Annex of the National Response Framework. As part of the coordinated effort, WETP created this training tool for those who may be involved in an earthquake response.
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