
Responder Safety Awareness
Unit II

For All-Hazards & Disaster Response

Presenter
Presentation Notes
TRAINER NOTES:
This presentation is not a substitute for any of the provisions of the Occupational Safety and Health Act of 1970 or for any standards issued by the U.S. Department of Labor.  Mention of trade names, commercial products, or organizations does not imply endorsement by ADPH, UAB, JSCC, or the U.S. Department of Labor.

General Construction Safety & Health Provisions Subpart C 29 CFR 1926.20 - 35.
Subpart C is one of the most important subparts because it covers an overview of many of the major safety requirements for construction work.
These requirements are every contractor’s responsibility and guidance for public safety responders.
 Providing a safe and healthful workplace is the employer’s responsibility as established by OSH Act of 1970
 Jobsite inspections must be performed at frequent and regular intervals.
 Jobsite inspections include jobsites, materials, and equipment. 
 A competent person must be able to STOP THE WORK to correct any hazardous conditions or problems.
 Construction includes demolition as well.
 The importance of the concept of a qualified employee is that only qualified employees are allowed to operate equipment and machinery.




Unit II Objectives
• Identify the safety concerns to responders during 

response and on-scene operations at  natural and 
man made disasters

• Identify the personal health issues responders are 
exposed to from biological agents, noise  and 
weather extremes while conducting operations at 
different types of incidents

• Complete an ICS 206 Medical Form for a simulated 
incident

Presenter
Presentation Notes
-this slide is self-explanatory
-remind students that all this material is in their BDLS textbook



Unit II Objectives con’t
• Recognize the unique physical hazards to responders while 

operating at Wild-land fires
• Recognize the safety hazards when operating tools and 

equipment at incidents
• Identify the safety hazards when conducting operations 

at structural collapse and other special operation 
incidents

• Using the Incident Response Pocket Guide establish on-
scene safety strategies for a simulated incident 

• Complete an ICS 215A Safety Analysis form on a simulated 
incident

Presenter
Presentation Notes
-this slide is self-explanatory
-remind students that all this material is in their BDLS textbook



Oklahoma City 1995

Some of the Hazards Dealt with 
by Responders
• Initial blast
• Structural collapse
• Handling debris
• Falling debris
• Electrical
• Critical incident stress
• Weather (1ST 4 days)

– Tornado 3 miles away
– Lightning
– Winds up to 50 mph
– Heavy rain
– Wind chill as low as 32°F
– Horizontal hail
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Presentation Notes
Fire Engineering - October 1995



Weather Events & Natural 
Disasters

• History has shown physical injuries are  primary 
contributors to responder morbidity during major 
weather events

• Many hazards created by natural disasters are similar 
or identical to those created by man-made events, 
i.e. structural collapse

• Injuries may result from 
– Vehicle accidents
– Struck by
– Falls
– Contusions
– Lacerations

Presenter
Presentation Notes
TRAINER NOTES:

Hazard Recognition, Control and Education are Tools for Injury Prevention 

 Engineering Controls.  Any physical safety device that is designed to passively protect the worker by preventing exposure to worksite hazards.
 
 Administrative Controls.  Any procedure which significantly limits daily exposure by control or manipulation of the work schedule or manner in which work is performed.  Using Personal Protective Equipment (PPE) is not administrative control. 

 Work Practice Controls.  A type of administrative control where the employer modifies the manner in which the employee performs assigned work.  The modification may result in a reduction of exposure through such methods as changing work habits, improving sanitation and hygiene practices, or making other changes in the way the employee performs the job. 





9.PREPARED BY (MEDICAL UNIT LEADER) 

John Hilman
10. REVIEWED BY (SAFETY OFFICER) 

Pam Wetzel206 ICS 8/78

Minor injuries will be treated at closest Medical Aid/Fire Station.
Major injuries call 911 for assistance.
Any injury received on the job requires notification to immediate incident supervisor, Operations 
Section Chief, IC, and Safety Officer and completion of Accident/Injury Form 104 A & B.

Fire Station 1

MEDICAL AID STATIONS LOCATION
PARAMEDICS

6. TRANSPORTATION

5. INCIDENT MEDICAL AID STATIONS 

1171 S. 5th Ave.
950 Bellingham Way

2100 Main

4700 N. 12th Ave.

170 West Oakdale

YES NO

Aid Stations 
and Level of 
Service

1. INCIDENT NAME

Winter Storm
2. DATE PREPARED

2-10MEDICAL PLAN
3. TIME PREPARED

1530

4. OPERATIONAL PERIOD

2-10 1800 to 0600 2-11

Fire Station 
2Fire Station 4

Fire Station 6

Fire Station 7

A. AMBULANCE SERVICES

PHONEADDRESS

Instructions,
if required

Medical Plan, ICS Form 206, describes the medical care to be 
provided in case of responder medical emergencies.



Emergency in the Field

• Consult the ICS 206 Medical Plan
• Follow agency SOP’s
• Notify your supervisor immediately!

Subpart D 1926.23
Requirements for First Aid,
Medical Attention, &
Emergency Facilities
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TRAINER NOTES:

 The 911 system is functioning in Mississippi, some areas may be covered by private ambulance services

 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





General Considerations
• Walking over and handling debris that is unstable can cause 

cuts, scrapes, bruises, sprains, etc.
– Remain current with tetanus vaccination

• Avoid contact with stagnant water
– Wash and sanitize immediately if exposed

• Consider steel toe/shank non-slip footwear if available
• Use durable gloves when handling debris
• Use hearing protection for noisy environments

• Know your medicines, allergies, and blood type
Subpart E 1926.95-107
OSHA Pub 3077 PPE
OSHA Pub 3151 Assessing 
Need for PPE
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TRAINER NOTES:

 Physical injury was a leading diagnosis following Hurricane Andrew
 Check with the medical station at FEMA Base camp(s)
Key items to have
 Insect repellant with Deet or Picaridin
 Water life vest
 Earplugs
 Bottled water
 Sun screen
 Rain Gear

29 CFR Part 1926 Subpart E
Personal Protective and Life Saving Equipment (1926.95 to 1926.107) 

See Personal Protective Equipment Fact Sheet, also in Spanish, at 
-- www.osha.gov/OshDoc/toc_fact.html

See Publications: 
-- OSHA 3077, Personal Protective Equipment
-- OSHA 3151, Assessing the Need for Personal Protective Equipment: A Guide for Small Business Employers
		




Falls
Leading cause of fire ground injuries

Potential Fall of 6’ or more
1926 Subpart M Fall Protection
1926 Subpart L Scaffolds
1926 Subpart X Ladders
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TRAINER NOTES:
 Employees shall be protected from falls greater than six feet to a lower level.  Fall protection such as guardrails, coverings over floor holes, or personal fall arrest systems shall be installed conforming to 29 CFR 1926 Subpart M.  
 A qualified person must determine if the walking / working surface is adequate to support the weight of workers, tools, and materials.  This is especially important in areas that have been compromised by floodwaters or suffered structural damage from high winds.
 Use of scaffolds shall conform to 29 CFR 1926 Subpart L.  Use of ladders shall conform to 29 CFR 1926 Subpart X.  The use of aerial lifts and scissor lifts shall conform to the applicable portions of 29 CFR 1926 as well as relevant ANSI standards.
 Workers shall pay extra attention to the walking / working surfaces to minimize slip/trip/fall hazards.  Extra care should be exercised when stepping into areas that are unstable or uneven, such as debris field, or where the surface cannot be visualized (i.e., if covered by water).
 Objects that may dislodge and fall, especially broken glass, present a serious hazard to employees.  Whenever possible, such objects or glass should be removed before employees work beneath them.  If objects cannot be removed, then controls such as debris netting, sidewalk sheds, canopies, or catch platforms shall be installed.
Note:  Specific applications, such as Blue Tarping, are addressed in a separate section of the HASP.
OSHA 1926.501(b)(1) General rule:  If an employee can fall six feet or more onto a lower level, fall protection must be provided. Reference 1926 Subpart M App C. Reference 1926.501(b)(10). Reference 1926.501(b)(11)  - steep roofs. Roofers - First refer to STD 3-0.1A
Reference 1926.503(a)(1)





Ladders

• Ladders can create a falling hazard.  Make 
sure your ladder is heeled & secured:
– Position portable ladders so the side rails extend at least 

3 feet above the landing with a 75° angle

– Use only ladders that comply with OSHA or NFPA 
standards
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TRAINER NOTES:

You risk falling if portable ladders are not safely positioned each time they are used. While you are on a ladder, it may move and slip from its supports.  You can also lose your balance while getting on or off an unsteady ladder. Falls from ladders can cause injuries ranging from sprains to death.

• Position portable ladders so the side rails extend at least 3 feet above the landing
• Secure side rails at the top to a rigid support and use a grab device when 3 foot extension is not possible.
• 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.
• Do not apply more weight on the ladder than it is designed to support.
• Use only ladders that comply with OSHA standards. 




Improper  Heeling



Aerial Apparatus & Lifts

Presenter
Presentation Notes
TRAINER NOTES:
Aerial lifts – Vehicle-mounted devices used to get a worker to an elevated position, — referred to as “cherry pickers” or “boom trucks”
Safe Operating Procedures for Both Manlifts and Scissor Lifts:
 Only trained and authorized people may operate the lift. Read and understand the safety and operating instructions including all warning decals or labels.
 The lanyard should be properly attached to the worker’s harness and designated anchor point on the lift as per manufacturers recommendations for all equipment involved.
 Check for overhead obstructions before driving or elevating the platform.
 Never use near electric lines unless they are deenergizied 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.
 Conduct a visual inspection and a function test prior to use. 
 Elevate the lift only when it is on a firm and level surface.
Scissor lifts provide a solid surface to work from, but remember:
 Guardrails, midrails, and toeboards must be in place.
 The platform must be equipped with a mechanical parking brake that will hold the unit on any slope it is capable of climbing. 
 Never use the lift’s rails, planks across the rails, or a ladder to gain additional height.
Manlifts can move in more than a single direction, increasing the risk of mishap, so remember:
 Whenever working out of a manlift, a full body harness must be worn and properly attached to the basket. 
 Always maintain a safe distance from debris piles, drop-offs, and floor openings.
 Never drive the manlift when it is elevated above the limit the manufacturer considers safe 
OSHA Reference: 1910.66; 1910.67; 1926.950; 1926.955
American National Standard for "Vehicle Mounted Elevating and Rotating Work Platforms," ANSI A92.2 - 1969, including appendix, which is incorporated by reference as specified in 29 CFR 1910.66




Driving
Every year in the U.S., there are 15,000 fire-
apparatus accidents, They range from open 

apparatus doors knocked off to incidents that 
result in 5,500 lost-time firefighter injuries for a 

cost of $7 to $8 billion.
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TRAINER NOTES:

 Worker transportation to the jobsite 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.
 Extra care should be exercised when driving on roads that may have been damaged by the hurricane.  Roads may be washed out, undermined, or impassable.  If possible, avoid driving into standing water due to the potential for unseen hazards.  Be alert for debris and down power lines.  Traffic may be heavy, especially around checkpoints. Traffic signs are frequently knocked down , 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. 




Traffic Issues

Presenter
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TRAINER NOTES:
 Be prepared for delays
 Watch for other drivers 	
 Flaggers may be hidden or obstructed by larger vehicles
Hazards:
-Congestion	
-Power lines
-Multiple entrances/exits to roadway	 
-2 way traffic
-No signage entering the zone	 
-Limited visibility for traffic
-Worker with multiple tasks 
– flagging & truck loading
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 American National Standards Institute D6.1-1971, Manual on Uniform Traffic Control Devices for Streets and Highways.
Flagmen (persons)
 Used when signs, signals, and barricades do not provide adequate protection to the worker
 Signaling directions must conform to ANSI D6.1-1971
 Flagman must wear read yellow or orange. Red is not allowed. 
Barricades
OSHA 29 CFR 1926.202
For employee protection must conform to applicable portions of  ANSI D6.1-1971




Work Zone Safety

Subpart G-Signs, Signals, & Barricades 1926.200 Accident Prevention Signs and Tags

Presenter
Presentation Notes
TRAINER NOTES:
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.
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1926.210 Signaling & ANSI D6.1-1971 
Manual on Uniform Traffic Control Devices for Streets and Highways
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TRAINER NOTES:

§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 American National Standards Institute D6.1-1971, Manual on Uniform Traffic Control Devices for Streets and Highways.

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 yellow or orange warning garment while flagging.  Warning garments worn at night shall be of reflectorized material. 



Minimum Signs Recommended in the Manual on 
Uniform Traffic Control Devices (MUTCD)

1926.202 Barricades,
ANSI D6.1-1971, Manual on Uniform Traffic Control Devices for Streets and Highways
1926.203 Definitions applicable to Subpart G

Presenter
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TRAINER NOTES:

§ 1926.202 Barricades
Barricades for protection of employees shall conform to the portions of the American National Standards Institute D6.1-1971, Manual on Uniform Traffic Control Devices for Streets and Highways, relating to barricades.

§ 1926.203 Definitions applicable to Subpart G
“Barricade” means an obstruction to deter the passage of persons or vehicles.
“Signs” are the warning of hazard, temporarily or permanently affixed or placed, at locations where hazards exist.
“Signals” are moving signs, provided by workers, such as flagmen, or by devices, such as flashing lights, to warn of possible or existing hazards.
“Tags” are temporary signs, usually attached to a piece of equipment or part of a structure, to warn of existing or immediate hazards.



Downed/Exposed Power Lines and 
Cables

• Treat all down lines as energized
• Verifying that a power line is not energized 

may not ensure safety.
– Lines on both the load and supply sides must be 

grounded

• Generators must be grounded to protect from 
feedback electrical energy

• Ground fault interrupters (GFI) must be used

1926 Subpart K – Electrical 1926.416 & .417

Presenter
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TRAINER NOTES:
 Treat all power lines and cables as energized until proven otherwise. Workers most at risk are removing debris from roadsides and in the process of pruning trees.
 When an electrical shock enters the body it may produce different types of injuries.  Electrocution results in internal and external injury to body parts or the entire body – often resulting in death.  After receiving a “jolt” of electricity all or part of the body may be temporarily paralyzed and this may cause loss of grip or stability.  A person may also involuntarily move as a result of receiving an electrical shock, resulting in a fall.  Internal or external burns may result from contact with electricity.
 Electricity travels in closed circuits, and its normal route is through a conductor. Electric shock occurs when the body becomes a part of the  circuit. 
 Grounding is a physical connection to the earth, which is at zero volts.
 The metal parts of electric tools and machines may become energized if there is a break in the insulation of the tool or machine wiring.  A worker using these tools and machines is made less vulnerable to electric shock when there is a low-resistance path from the metallic case of the tool or machine to the ground.  This is done through the use of an equipment grounding conductor—a low-resistance wire that causes the unwanted current to pass directly to the ground, thereby greatly reducing the amount of current passing through the body of the person in contact with the tool or machine.  
 OSHA 1926 Subpart K ‑ Electrical 1926.416, 1926.417
Employees must not work near any part of an electric power circuit that the employee could contact in the course of work, unless the employee is protected against electric shock by de-energizing the circuit and grounding it or by guarding it effectively by insulation or other means.
*  In work areas where the exact location of underground electric power lines is unknown, employees using jack‑hammers, bars, or other hand tools which may contact a line shall be provided with insulated protective gloves.
*  Before work is begun, inquire or observe by instruments whether any part of an energized electric power circuit is so located that the performance of the work may bring any person, tool, or machine into physical or electrical contact with the electric power circuit. Post and maintain proper warning signs where such a circuit exists. The employer shall advise employees of the location of such lines, the hazards involved, and the protective measures to be taken.

TRAINER NOTES:

 This is an example of damaged and exposed power lines and cables.  
 Whenever you work with power tools or electrical circuits there is a risk of electrical hazards, especially electrical shock.  Risks are increased at construction sites because many jobs involve electric power tools.  
 Electrical trades workers must pay special attention to electrical hazards because they work on electrical circuits.  Coming in contact with an electrical voltage can cause current to flow through the body, resulting in electrical shock and burns.  Serious injury or even death may occur. 
Avoid Hazards
 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 or 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. 
All electrical equipment, including generators, extension cords, lighting, and power tools, shall meet applicable OSHA, NFPA, and NEC standards.  Ground fault circuit interrupters (GFCI) shall be installed on all 15A and 20A temporary wiring circuits.






NFA FF Safety Video – Electrical Hazards



Chain Saws

• Operate, adjust, and maintain per 
manufacture’s instructions

• Keep chain properly sharpened and lubricated
– Periodically check chain tension

• Choose the the right saw for the right job
• Wear appropriate PPE

– Hard hat, gloves, eye protection,                           
chaps, hearing protection,                                       
and boots

1926 Subpart I – Tools (Hand and Power)

Presenter
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TRAINER NOTES:

OSHA 1926 Subpart I - Tools – Hand and Power

Operate, adjust, and maintain the saw according to manufacturer’s instructions provided in the manual accompanying the chain saw. 

Ensure the chain is sharpened and lubricated.  If you notice that the saw is cutting crooked, or the cut shows fine sawdust instead of chips, or you find yourself pressing down hard to keep cutting, or smell burnt wood, your saw needs sharpening. Follow the instructions outlined in the owner's manual when sharpening the chain.  Use bar and chain oil to lubricate. Additionally, the operator should periodically check and adjust the chain tension to ensure good cutting action.
 
Choose the proper size of chain saw to match the job.  Choose a chain saw that includes safety features such as a chain brake, front and rear hand guards, stop switch, chain catcher and a spark arrester. 

TRAINER NOTES:

Wear the appropriate protective equipment: 
 Hard hat 
 Safety glasses 
 Hearing protection 
 Heavy work gloves 
 Cut-resistant legwear (chain saw chaps) that extend from the waist to the top of the foot, and boots which cover the ankle. 

Avoid contact with power lines until the lines are verified as being de-energized. 

Always cut at waist level or below to ensure that you maintain secure control over the chain saw. 

Bystanders or coworkers should remain at least 2 tree lengths (at least 150 feet) away from anyone felling a tree and at least 30 feet from anyone operating a chain saw to remove limbs or cut a fallen tree 








Eye Injuries

• At a minimum, use safety glasses with side 
shields
– Marked ANSI Z87.1

• Use safety goggles for fine dusts or use over 
prescription glasses

• Any work with or around welding                      
should use welding eye protection                 
shield or goggles 

Presenter
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TRAINER NOTES:

 Eye & face protection:  Safety glasses, goggles, full face shields, or other suitable protection



Confined Spaces

What is a Confined Space 
(CS)?
• Limited access & egress
• Large enough to enter
• Not designed for occupancy

What is a Permit Required 
CS?
• O2 deficiency/enrichment
• Entrapment
• Engulfment
• Hazardous atmosphere
• Any other recognizable 

hazardous environment

Source:  OSHA Permit 
Required Confined 
Space Standard
29 CFR 1910.146

Presenter
Presentation Notes
TRAINER NOTES:

Confined Spaces may only be entered by Authorized Personnel approved by the safety officer
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.
   
The following must be done before you enter a confined space. Your Safety Officer must:
 Make sure you and the attendant are trained
 Ventilate and monitor for hazardous conditions
 Lock out or tag out all power equipment in the space
 Issue appropriate PPE, possibly including self-contained breathing apparatus (SCBA)
 Establish barriers to external traffic such as vehicles and pedestrians
 Provide ladders or similar equipment for safe entry and exit in the space
 Provide good communications equipment and alarm systems
 Have rescue equipment and trained personnel nearby

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 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.




Sump Explosion Video



Structural Collapse

Collapse may be the result of 
earthquakes, wind, or flooding

• Specific hazards and effects 
may include:
– Aftershocks
– Damage to utilities
– HazMat releases
– Landslides
– Avalanches
– Fires



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.

Presenter
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Trainers Notes:
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.

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.  Common dangers of earthquakes come from falling buildings and structures and flying glass, stones and other objects.  However, the greatest dangers depend on where you are located (i.e. the greatest danger in certain settings may be from a tsunami or a landslide).

Trainers Notes:
�Earthquake magnitude measures the shaking effect and damage caused by earthquakes, and assigns the quake a single number. It was initially developed in 1935 by Charles Richter in collaboration with Beno Gutenberg.

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 at 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.





High Risk Earthquake Zones

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

Presenter
Presentation Notes
Trainers Notes:

Source: 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. 



What is an Aftershock?

• An earthquake that occurs after a previous 
quake

• Occurs in the same area as the main quake
– Lesser magnitude

Presenter
Presentation Notes
Trainers Notes:
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 appropriat “earthquake” procedures.




Tsunami

Presenter
Presentation Notes
Insert: Fukushima, Japan Tsunami video




Landslides and Avalanches

• A landslide is an abrupt downhill movement of 
soil and bedrock

• Can be triggered by earthquakes or other 
natural causes

• Create ground movement from rock falls, 
deep failure of slopes, and shallow debris 
flows

• A flow of snow or ice down a mountain
• May contain victims

Presenter
Presentation Notes
Trainers Notes:

A landslide is an abrupt movement of soil and bedrock downhill (in response to gravity).
Landslides can be triggered by earthquakes or other natural causes.  (NOAA definition)

http://oceanservice.noaa.gov/education/classroom/lessons/15_hazards_quakes.pdf

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.  
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.





Ocoee, TN Land Slide

Video

Presenter
Presentation Notes
Ocoee, TN Land slide video



Risk Factors that can Increase Damage

• Areas near fault lines
• Structures built on unstable soil and rock
• Structures not built to earthquake grade 

standards
• Structures built on steep slopes and areas 

prone to landslides and liquefaction



Structural Fires

• Often the leading 
cause of property 
damage and 
casualties

• Debris left from 
fire may smolder 
for days to weeks. 

Presenter
Presentation Notes
Trainers Notes:

Fire can be a serious problem, especially if the water lines that feed the fire hydrants are broken.

http://www.geo.mtu.edu/UPSeis/hazards.html

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.





Structural Collapse Events

• Structural Integrity
– Earthquakes can severely damage structures, such as 

buildings, bridges, and dams
– Never assume that damaged structures or ground is stable
– Assume all stairs, floors, and roofs are unsafe until 

inspected
– Look up and be aware of hidden                                        

and/or overhead risks
– Determine if any hazmats                                                      

have been on the property

Presenter
Presentation Notes
TRAINER NOTES:

This is an example of unstable structures that workers will be tempted to enter.
 Prior to permitting employees to start demolition operations, an engineering survey shall be made, by a competent person, of the structure to determine the condition of the framing, floors, and walls, and possibility of unplanned collapse of any portion of the structure. 
 Any adjacent structure where employees may be exposed shall also be similarly checked. The employer shall have in writing evidence that such a survey has been performed.
 When employees are required to work within a structure to be demolished which has been damaged by fire, flood, explosion, or other cause, the walls or floor shall be shored or braced.
 All electric, gas, water, steam, sewer, and other service lines shall be shut off, capped, or otherwise controlled, outside the building line before demolition work is started. In each case, any utility company which is involved shall be notified in advance.
 If it is necessary to maintain any power, water or other utilities during demolition, such lines shall be temporarily relocated, as necessary, and protected.
It shall also be determined if any type of hazardous chemicals, gases, explosives, flammable materials, or similarly dangerous substances have been used in any pipes, tanks, or other equipment on the property. When the presence of any such substances is apparent or suspected, testing and purging shall be performed and the hazard eliminated before demolition is started.
 Structural or load-supporting members on any floor shall not be cut or removed until all stories above such a floor have been demolished and removed. This provision shall not prohibit the cutting of floor beams for the disposal of materials or for the installation of equipment, provided that the requirements of 1926.853 and 1926.855 are met.

Trainers Notes:

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. 




Continual Assessment of the 
Scene – Roof Collapse

Presenter
Presentation Notes
Insert: House Collapse in PA  video



Structural Collapse

• How to reduce injuries at structural collapse
– Ensure all workers are trained and authorized to 

be in the work area
– Create a limited access zone around the structure

– Be alert for signs of a secondary collapse
– Wear appropriate PPE

USAR structural collapse search markings 
are found on page 37 of Incident Response Pocket Guide

Presenter
Presentation Notes
Chief Ray Downey Jr. “Building Collapse of Burning Buildings”



Examples of Unstable Structures

Presenter
Presentation Notes
Trainers Notes:

Vincent Dunn 4 hour Structural Collapse Training

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
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
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
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
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.






Minneapolis/St.Paul Bridge 
Collapse



Debris Piles and Unstable Surfaces

• Do not walk on unstable surfaces
• Use other ways to get to work

– bucket trucks or designated walk-ways
• Look for smoldering material on or beneath the 

surface
• Lookout for hazardous materials
• Wear personal protective equipment
• Wear fall protection with appropriate anchor points



Enterprise, AL. 2007



Handling Debris and Sharp Materials

• Up-to-date tetanus vaccine (every 10yrs)
• Wear appropriate PPE

– Hard hat, safety shoes, eye glasses, and heavy 
work gloves

• Clean all/any wounds with soap and water 
and apply antibiotic ointment
– Contact doctor/medical aid to determine if 

additional medical assistance is necessary



Overhead Hazards and Falling Debris

• Injuries to disaster site workers are often the 
result of falling material and debris related to 
unstable structures

• Overhead falling hazards may include:
– loose debris
– building components
– unsecure building contents such as bathtubs, 

refrigerators, furniture, and HVAC units



Rebecca Anderson OKC 95



Murrah Federal Building 1995



Heavy Equipment

• Have a good situational awareness
• Do not walk under cranes when lifting
• Do not walk behind equipment
• Do not climb onto or ride loads being lifted or 

moved

1926.550(a)(5-6) 
Heavy equipment inspections and repairs
1926.32(f) Definition of “Competent Person”

Presenter
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TRAINER NOTES:

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.




Flash Floods

Flash Floods:

• Rapid flooding of low-lying 
areas

• Flooding occurs in less than 
six hours

What to do:

• Know the area you are 
working in 

• Find higher ground
• Wear personal floatation 

device
• Do not cross rapid moving 

water
• Do not wear turnout gear



Homewood Swiftwater Rescue 
2005

Presenter
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Homewood, AL  swift water rescue news vid



Hurricane Mathew Flooding in 
NC. 2016

Presenter
Presentation Notes
Insert: Mathew flooding in NC 2016



Temperature Stress



Heat Illness Case Histories

Six Day War (1967) - 20,000 Egyptian soldiers died of 
dehydration / heat illness

Gulf War (1991-92) – Soldiers drank 11 – 19 liters of 
water per day…zero deaths from heat illness

Average work environment heat illness is common @ 
temperatures as low as 70° F.

Presenter
Presentation Notes
(5th-10th  June 1967) The Importance of water during the war What seemed to be puzzling was that the Egyptian and Israeli soldiers were both used to the heat of the Middle East and yet each army displayed different results in their form. In 1959 the Israeli army implemented strict drinking regulations but up until then the need to keep soldiers hydrated was only a concern for the medical officers. The army used to issue one litre of water per day for every soldier. Ezra Sohar, a medical officer along with other medical officers and soldiers conducted an experiment in 1959, to march from the top of Israel to the bottom in August, which was the hottest month of the year. They covered 17 miles a day with hourly rest breaks to take on water. They found that soldiers in this climate were sweating up to twenty litres a day, therefore, to make up for the loss of water the team suggested that each soldier should drink one litre of water every hour.[8] Cases of heat stroke and dehydration virtually disappeared. Sohar said “Napoleon said the army walks on its stomach. This is perhaps the rule in Europe. In the Middle East the army walks on its water.”[9] Insuring water supplies would be vital but the Egyptians did not carry a lot of water and died as they lost their units and were therefore cut off from water supplies. It was likely that the Egyptians suffered more casualties to heat than to enemy action. By June 9th, Egypt had been driven back across the Suez Canal.



Heat Illness

• Drink lots of water (5 to 7 ounces every 15 -20 
minutes)

• Know  the signs of heat stress/illness
• Work in the shade when possible
• Use cooling fans or take breaks
• Wear lightweight, light colored, loose fitting 

clothing
• Avoid alcohol, caffeine, or heavy meals
• Take shelter and remove PPE when safe

http://www.cdc.gov/niosh/hotenvt.html#drinking

Presenter
Presentation Notes
Drinking Water In the course of a day's work in the heat, a worker may produce as much as 2 to 3 gallons of sweat. Because so many heat disorders involve excessive dehydration of the body, it is essential that water intake during the workday be about equal to the amount of sweat produced. Most workers exposed to hot conditions drink less fluids than needed because of an insufficient thirst drive. A worker, therefore, should not depend on thirst to signal when and how much to drink. Instead, the worker should drink 5 to 7 ounces of fluids every 15 to 20 minutes to replenish the necessary fluids in the body. There is no optimum temperature of drinking water, but most people tend not to drink warm or very cold fluids as readily as they will cool ones. Whatever the temperature of the water, it must be palatable and readily available to the worker. Individual drinking cups should be provided--never use a common drinking cup.

http://www.cdc.gov/niosh/hotenvt.html#drinking

TRAINER NOTES:

Excessive heat presents a serious hazard for employees, especially when coupled with the high humidity present in the Gulf States.  When the body is unable to cool itself by sweating, several heat-induced illnesses such as heat stress or heat exhaustion and the more severe heat stroke can occur, and can result in death.  High temperature and humidity, direct sun or heat, limited air movement, physical exertion, poor physical condition, some medicines, and inadequate tolerance for hot environments are all factors that can lead to heat stress.

To help prevent heat stress, workers and supervisors should be familiar with the signs and symptoms of heat-related illnesses, and should be monitored for same.  Direct sun or other heat sources should be blocked, if possible.  Cooling fans, air conditioning, or misting should be provided when possible.  Regular rest periods should be permitted.  Workers should drink when they are thirsty.  Drink sports drinks, instead of water, if possible; avoid alcohol, caffeinated drinks, or heavy meals.  Workers should wear lightweight, light-colored, loose-fitting clothes.

If a worker is exhibiting the signs or symptoms of heat-related illnesses, summon emergency medical services at once.  While waiting for help to arrive, move the worker to a cool shaded area.  Loosen or remove heavy clothing.  Provide cool drinking water.  Fan and mist the worker with water.





Heat Illnesses

• Heat Stress/Cramps
– Headache, thirst, profuse sweating, muscle aches and 

cramps
• Heat Exhaustion

– Dizziness, confusion, nausea, pale-clammy skin, 
rapid/weak pulse, profuse sweating 

• Heat Stroke
– Hot flushed dry skin, stopped sweating, body temp 

greater than 104F, disoriented or unresponsive or 
unconscious

Section 5(a)(1) of the OSH Act, The “General Duty Clause” –
workplace free from recognized hazards

Presenter
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TRAINER NOTES:

 Know the signs of heat-related illnesses
 Monitor yourself and coworkers, use the buddy-system
 Block out direct sun or other heat sources
 Use cooling fans/air-conditioning and rest regularly
 Drink lots of water, about 1 cup every 15 minutes
 Wear lightweight, light-colored, loose-fitting clothes
 Avoid alcohol, caffeinated drinks, or heavy meals
 Get medical help for symptoms such as altered vital signs, confusion, profuse sweating, excessive fatigue
 Take shelter in shaded areas and, for firemen, unbutton and remove bunker gear. 
Heat stress hazards are addressed in specific standards for general industry. This page highlights OSHA standards, federal registers (rules, proposed rules, and notices), and standard interpretations (official letters of interpretation of the standards) related to heat stress. Section 5(a)(1) of the OSH Act, often referred to as the General Duty Clause, requires employers to "furnish to each of his employees employment and a place of employment which are free from recognized hazards that are causing or are likely to cause death or serious physical harm to his employees". Section 5(a)(2)requires employers to "comply with occupational safety and health standards promulgated under this Act". 




Heat Illnesses
• Hyponatremia (Water Intoxication)

– This is a medical emergency – Symptoms may be 
mistaken for heat exhaustion, though treatment is 
very different.

– Symptoms:

– Treatment:

Presenter
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TRAINER NOTES:

 Know the signs of heat-related illnesses
 Monitor yourself and coworkers, use the buddy-system
 Block out direct sun or other heat sources
 Use cooling fans/air-conditioning and rest regularly
 Drink lots of water, about 1 cup every 15 minutes
 Wear lightweight, light-colored, loose-fitting clothes
 Avoid alcohol, caffeinated drinks, or heavy meals
 Get medical help for symptoms such as altered vital signs, confusion, profuse sweating, excessive fatigue
 Take shelter in shaded areas and, for firemen, unbutton and remove bunker gear. 
Heat stress hazards are addressed in specific standards for general industry. This page highlights OSHA standards, federal registers (rules, proposed rules, and notices), and standard interpretations (official letters of interpretation of the standards) related to heat stress. Section 5(a)(1) of the OSH Act, often referred to as the General Duty Clause, requires employers to "furnish to each of his employees employment and a place of employment which are free from recognized hazards that are causing or are likely to cause death or serious physical harm to his employees". Section 5(a)(2)requires employers to "comply with occupational safety and health standards promulgated under this Act". 




Cold Stress

Hypothermia 

• Early Symptoms
– Shivering
– Fatigue
– Loss of coordination
– Confusion and disorientation

• Late Symptoms
– No shivering
– Blue skin
– Dilated pupils
– Slowed pulse and breathing
– Loss of consciousness

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

Presenter
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http://www.cdc.gov/niosh/topics/coldstress/

When exposed to cold temperatures, your body begins to lose heat faster than it can be produced. Prolonged exposure to cold will eventually use up your body's stored energy. The result is hypothermia, or abnormally low body temperature. A body temperature that is too low affects the brain, making the victim unable to think clearly or move well. This makes hypothermia particularly dangerous because a person may not know it is happening and will not be able to do anything about it.



Cold Stress

Frost Bite
Symptoms:
• Reduced blood flow to hands 

and feet (fingers or toes can 
freeze)

• Numbness

• Tingling or stinging

• Aching

• Bluish or pail, waxy skin

Presenter
Presentation Notes
http://www.cdc.gov/niosh/topics/coldstress/

Frostbite is an injury to the body that is caused by freezing. Frostbite causes a loss of feeling and color in the affected areas. It most often affects the nose, ears, cheeks, chin, fingers, or toes. Frostbite can permanently damage body tissues, and severe cases can lead to amputation. In extremely cold temperatures, the risk of frostbite is increased in workers with reduced blood circulation and among workers who are not dressed properly.



Sunburn

• Prevent overexposing skin 
• Sunglasses, if used, must be ANSI approved 

for use as safety glasses (Z87.1+)
• Use sunscreen and lip balm
• Use protective eyewear
• Limit exposure

US Army 
(Sunscreen Prep, NSN 6505-01-121-2336)
(Sunglasses, Polarized, NSN 8465-00-161-9415) 
(Cold Climate Lipstick, Antichap, NSN 6508-01-277-2903) 

Presenter
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TRAINER NOTES:

U.S. Army recommendations:
Using sunscreen which contains para amino benzoic acid (PABA) or other chemicals capable of blocking ultraviolet radiation (at least 15 Sun Protection Factor) and covering exposed skin will prevent most sunburns. In cold weather, use alcohol-free sunscreen lotion (Sunscreen Prep, NSN 6505-01-121-2336). 
The use of protective eyewear (Sunglasses, Polarized, NSN 8465-00-161-9415) or goggles that block at least 90% of ultraviolet radiation helps to prevent snow blindness. Not all commercially available sunglasses block enough solar radiation to protect against snow blindness. 
Chapped lips and skin can be prevented through the use of lip balm (Cold Climate Lipstick, Antichap, NSN 6508-01-277-2903) and limiting exposure of skin to the environment. Skin moisturizing lotion may help the skin retain water. 


Sunburn reduces responder readiness and increases the likelihood of skin cancer



Noise

• Worksite is considered “noisy” if you have to 
shout to communicate within 3 feet

• Use hearing protection whenever using noisy 
equipment
– Saws, dozers, extrication tools, sirens, etc.

• Hearing protection prevents                       
temporary hearing loss that                       
otherwise can be used to listen                        
for trapped victims
1926.101 & 52
PPE 1910.95

Presenter
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OSHA PEL for Noise is 90dB

TRAINER NOTES:

1926.101 and 1926.52
Employee exposure to excessive noise depends upon several factors:
- How loud is the noise as measured in decibels (dBA)?
- What is the duration of each employee’s exposure to noise?
- Do employees move between separate work areas with different noise levels?
- Is noise generated from one source or multiple sources?

 Hearing protection: Earplugs, earmuffs, or a combination, should be used when employees are exposed to high levels of ambient noise.  Reference OSHA 29 CFR 1910.95.





Chemical Releases

• Hurricane Katrina 2005
– Chlorine tank found in downtown Gulfport, MS
– 78,000 barrels of oil released at two spills
– Diesel, gasoline, motor oil, chlorine, liquid oxygen, 

medical waste and corrosives encountered by crews
– 22,000 facilities in area had underground storage 

tanks
– Industrial and household                                 

hazardous chemicals were                               
everywhere!

Presenter
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TRAINER NOTES:
Picture from the Sun Herald.com http://www.sunherald.com/mld/sunherald/

The Sun Herald, September 6, 2005�GULFPORT — Environmental crews, along with Gulfport fire and police, recovered a chlorine cylinder Tuesday morning that was damaged but not leaking near the beachfront and Grand Casino Gulfport. According to the Mississippi Department of Environmental Quality, Seabees were cleaning the area near the intersection of 37th Avenue and 11th Street and found the cylinder. The area was sealed off during the recovery as a precautionary measure, but no one was injured. State environmental regulators are working with agencies including the U.S. Coast Guard to locate tanks of hazardous materials that washed ashore or were damaged by Hurricane Katrina. "We're going street by street, block by block, from state line to state line looking for (tanks of hazardous materials)," said DEQ first responder Earl Etheridge. Crews have found materials such as diesel, gasoline, motor oil, chlorine, liquid oxygen, medical waste and corrosives. Etheridge said they are marking the containers with orange paint to show whether they are full or empty. The U.S. Environmental Protection Agency has crews that will pick up the materials and dispose of them outside Mississippi. �
The Wall Street Journal�BATON ROUGE, La. -- Officials cleaning up New Orleans in the aftermath of Hurricane Katrina anticipate an epic effort for a storm that generated as much as 90 million tons of solid waste and rendered 140,000 to 160,000 homes unusable.
Cleanup was getting underway at two major oil spills that unleashed 78,000 barrels of oil. The largest spill was moving out to the Gulf. In the area, there were 22,000 facilities with underground fuel tanks. Nearly all of the state's 530 sewage treatment facilities in storm-ravaged region were damaged, with some barely visible under the flood water. Officials were monitoring sites, such as medical and piping businesses where radioactive materials were being stored, and said those were secure. Three nuclear plants in the area were stable.
Fires were burning in several areas, including one in a staging area for Mardi Gras floats and some where gas lines are broken. Contributing to the mess are flooded homes where pesticides or old batteries were stored, overturned cars and boats where gas is leaking and submerged rail cars possibly carrying hazardous materials, termite-infested wood and numerous animal carcasses.





Potential Chemical Exposures

Symptoms: Eye, nose, throat, upper respiratory tract, and 
skin irritation; flu like symptoms; central nervous system 
depression, fatigue, loss of coordination, memory 
difficulties, sleeplessness, mental confusion. Chronic 
effects depend on the extent and the duration of 
exposure.

Jobs affected
– Debris removal
– Site clean-up

Protection
Hazard specific as identified by supervisor or safety 
officer
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TRAINER NOTES:

Fire Fighting: Use Self Contained Breathing Apparatus (SCBA) with full face piece in pressure demand or other positive pressure mode.�
Entry into unknown concentration: Use SCBA gear.�
Rescue operations with vapors present: Use gas mask with front mounted organic vapor canister (OVC) or any chemical cartridge respirator with an organic vapor cartridge

Dusty environments: Use combination HEPA/Organic Vapor Cartridge.�
Hazardous materials spills, leaks, and releases (including oil)
The release, spill, or leak of any hazardous material (including oil) shall be reported to U.S. EPA and/or USCG for appropriate handling. The cleanup of hazardous materials releases will be handled by properly trained and protected individuals in accordance with the requirements of 29 CFR 1910.120.
In case of unanticipated discoveries, such as tanks, drums, or cylinders of hazardous materials, or unexploded ammunitions, all work shall cease in the vicinity, the area shall be cordoned off, and appropriate public safety agencies shall be summoned.



Air Borne Dusts

• Use only NIOSH approved respirators
– Fit testing is required

• N-95 (or greater) respirators are typically 
suitable for most outdoor activities involving 
standard building materials
– If asbestos is present use N,R,P-100 half masks

• If airborne contaminants are causing eye 
irritation use full face APR with P100 OV/AG 
combination cartridge 

• Replace filters or masks if breathing becomes 
difficult or chemical odors break through

Presenter
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TRAINER NOTES:

A medical evaluation is required prior to using a respirator other than a nuisance dust mask. 

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.�





Dust Cloud at WTC



NIOSH Particulate Respirator 
Classification

Efficiency
P – Series
Oil Proof

R – Series
Oil 
Resistant

N – Series 
No Oil 
Present

99.97% P100 R100 N100

99% P99 R99 N99

95% P95 R95 N95

Presenter
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NIOSH recognizes 3 levels of filter collection efficiency: 95%, 99%, and 100%. 

-An N95 cartridge will collect 95% of the particles out of air that has no oil mist present.
-A P100 cartridge will collect 99.97% of particles out of the workplace air regardless of the presence of oil mist and is, therefore the most protective.



Carbon Monoxide from 
Equipment/Tools

• Symptoms
– Headache, dizziness, drowsiness, or nausea; 

progressing to vomiting, unconsciousness, 
collapse, and ultimately leading to death

• Use CO sensors
• Shut off engines when not used
• Do not use engines in confined spaces
• Do not work in open areas near exhaust

Presenter
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TRAINER NOTES:

35 ppm OSHA’s maximum allowable concentration for continuous
exposure in any 8 hour period.
200 ppm Mild symptoms including slight headaches, tiredness, dizziness,
nausea after 2-3 hrs. OSHA’s ceiling level.
400 ppm Frontal headaches within 1-2 hrs. Life threatening after 3 hours
EPA’s maximum level for carbon monoxide in flue gas.
800 ppm Dizziness, nausea and convulsions within 45 minutes, unconscious
within 2 hours, death within 2-3 hours.
1600 ppm Headaches, dizziness and nausea within 20 minutes. Death
within 1 hour.
3200 ppm Headache, dizziness and nausea within 5-10 minutes. Death
within 30 minutes.

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.





Hazard Communication

• Employers must inform 
employees of the 
hazards they work with

• MSDS for materials 
provided by employer 
must be available

1910.1200
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TRAINER NOTES:

Workers must be made aware of the potential hazards, personal hygiene, and personal protective measures required.

The OSHA Hazard Communication Standard for General Industry (1910.1200) applies in its entirety to construction.

Each agency and contractor will establish a hazard communication program in conformance with 29 CFR 1910.1200.  Material safety data sheets (MSDS) will be maintained by the individual employers, and will be shared upon request with employees, other agencies, and other contractors.  Employees shall be informed of the existence and location of MSDSs.  Containers of chemicals shall be labeled with the contents, hazards, and target organs.




Health Hazards

• Standing water
– Trench foot

• Mold
• Water-borne disease
• Food-borne disease
• Sanitation/hygiene
• Blood-borne disease
• Animals & insects
• Snakes
• Poisonous plants
• Traumatic stress



Standing Water

• After Katrina, standing water in New Orleans was found to 
have elevated levels of contamination from raw sewage and 
hazardous substances

• Avoid contact with standing water
• Workers should wear waders and waterproof gloves when 

coming in contact with standing water



Standing Water

• If clothes get contaminated, wash separately 
from other clothes

• If skin contact, wash with soap and water
• If broken skin contact, wash with soap and 

water and apply antibiotic ointment
• Absolutely do not get standing flood water in 

your mouth



Trench Foot

• Occurs when the feet are wet for long periods 
of time

• Tingling, itching, pain, swelling, cold and 
blotchy skin, and numbness
– Foot may be red, dry, and painful when warmed
– Blisters may form and necrosis can follow

Presenter
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Medical Definition of Trench foot1. A condition of the feet produced by prolonged exposure of the feet to water. Exposure for 48 hours or more to warm water causes tropical immersion foot or warm-water immersion foot common in vietnam where troops were exposed to prolonged or repeated wading in paddy fields or streams. Trench foot results from prolonged exposure to cold, without actual freezing. It was common in trench warfare during world war I, when soldiers stood, sometimes for hours, in trenches with a few inches of cold water in them. (andrews' diseases of the skin, 8th ed, p27) (12 Dec 1998)



Mold

• Exposure to mold can cause wheezing and 
severe nasal, eye, and skin irritation
– Avoid breathing dusts from wet materials
– Use NIOSH N-95 at a minimum (fit testing)
– Use protective gloves with gauntlets and use 

biocide (10% bleach) 
– Wear goggles without vent holes
– Articles with visible mold should be discarded
– Wash or shower after work
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TRAINER NOTES:

 For Severe Mold exposures recommend using Tyvex so the Mold will not get on the person and then taken home or to other areas.

 Avoid breathing dust (fungal spores) generated by wet building materials.

 Use an N-95 NIOSH-approved disposable respirator as a minimum when working with moldy or damp materials.

 Wear long gloves that reach the middle of your forearm.  If you are using a disinfectant, a biocide such as chlorine bleach, or a strong cleaning solution, you should select gloves made from natural rubber, neoprene, nitrile, polyurethane, or PVC.  Avoid touching mold or moldy items with your bare hands. Wash exposed skin immediately after contact with spores.

 If mold is observed, wet the area with bleach solution to minimize the release of spores; safety glasses/goggles should be worn. 




Mold
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TRAINER NOTES:

 For Severe Mold exposures recommend using Tyvex so the Mold will not get on the person and then taken home or to other areas.

 Avoid breathing dust (fungal spores) generated by wet building materials.

 Use an N-95 NIOSH-approved disposable respirator as a minimum when working with moldy or damp materials.

 Wear long gloves that reach the middle of your forearm.  If you are using a disinfectant, a biocide such as chlorine bleach, or a strong cleaning solution, you should select gloves made from natural rubber, neoprene, nitrile, polyurethane, or PVC.  Avoid touching mold or moldy items with your bare hands. Wash exposed skin immediately after contact with spores.

 If mold is observed, wet the area with bleach solution to minimize the release of spores; safety glasses/goggles should be worn. 




Water-Borne Disease

• Communicable disease outbreaks of diarrhea and 
respiratory illness can occur when water and sewage 
systems are not working and personal hygiene is 
hard to maintain

• Ask local authorities if tap water is safe for drinking 
or bathing

• If not safe, use bottled water or boil/disinfect tap 
water

Presenter
Presentation Notes
TRAINER NOTES:

Listen to and follow public announcements.
Local authorities will tell you if tap water is safe to drink or to use for cooking or bathing.
If the water is not safe to use, follow local instructions to use bottled water or to boil or disinfect water for cooking, cleaning, or bathing. 
Wash Your Hands often.





Water-Borne Disease

• Wash or disinfect hands often
• Seek medical attention immediately if you develop 

any of these symptoms:
– High fever
– Vomiting
– Jaundice
– Nausea
– Diarrhea
– Flu-like symptoms

Presenter
Presentation Notes
The Broad Street public water pump in London that John Snow traced the 1854 London Cholera outbreak to



Water Borne Disease

• Look for posted “Boil 
Water Notices”

• If notices are not 
present, ask safety 
officer or public health 
officials before drinking 
tap water in disaster 
areas



Food-Borne Disease

• Do not eat food that has come in contact with flood 
water

• Throw away if unusual odor, color, or texture
• Throw away perishables after 2 hrs if warmer than 

40F
• Throw away food containers open or not if in contact 

with flood water
• Keep fridge/freezer doors closed as much as possible

– If power out for more than 4 hrs, use                                        
block or dry ice to keep cold



Sanitation

• Sanitation and personal hygiene
- Always wash your hands with soap
- Use hand sanitizers frequently
- Exercise good housekeeping
- Only drink from proven potable water 
sources

Sanitation for Temp. Labor Camps 1910.142

Presenter
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TRAINER NOTES:

Sanitation:
 Employers (agencies and contractors) shall provide or arrange for adequate facilities for their workers (hand washing and restrooms).  The exercise of good personal hygiene can help minimize worker exposure to health hazards and contaminants.
 Workers should wash their hands before eating, drinking, or smoking, and both before and after using the toilet.
 Appropriate vector control measures should be put in place.  Workers should utilize insect repellent containing DEET.
 Workers should avoid creating dust, work upwind whenever possible, and use appropriate PPE per their employer’s JHAs.  Replace PPE that is worn or torn.
 Workers should seek medical attention or self-treat any minor wounds, as appropriate.
 Workers should be current on all recommended vaccinations, per their employer’s medical direction.
 Workers should avoid eating, drinking, or smoking in areas containing debris, floodwaters, or sludge remaining in previously flooded areas.
 Only drink water from sources that are proven to be potable.  Avoid consuming food or beverages that were exposed to flood waters or perishables that may have spoiled.
 Exercise good housekeeping.  Minimize accumulations of trash and keep garbage in closed containers.  Proper housekeeping also reduces potential slip/trip/fall hazards.
 Temporary labor camps should conform to the requirements in 29 CFR 1910.142.




Blood-Borne Disease

• Body Substance Isolation!
– Replace gloves if punctured or torn (double glove)
– Do not handle human remains if you have skin 

cuts or punctures
– Use goggles or face shield and mask for handling 

or recovering bodies
– Transport human remains                                           

in closed, leak-proof,                                              
labeled containers

Presenter
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TRAINER NOTES:

Picture from the Sun Herald.com http://www.sunherald.com/mld/sunherald/

Use goggles or face shield and mask for handling human remains, recovering deceased.  Make sure to cover the nose and mouth to protect the skin of the face and the mucous membranes.

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





Handling Bodies of Victims

• There is no direct risk of infectious disease from 
being near human remains, but when directly 
handling bodies, precautions must be taken

• Human remains may/will contain blood-borne 
viruses and bacteria
− Wear gloves
− Eye protection, gowns, and masks 
− Wash hands frequently
− Use body bags to reduce risk of contamination



Insect-Borne Disease

• Mosquitoes (West Nile, Dengue Fever, Zika)
– Use screens on shelters
– Wear long pants and long sleeve shirts
– Use insect repellant with DEET or Picaridin

• Fire Ants
– Ants will be disturbed by flood waters and very aggressive
– Protect skin with long sleeve shirts and long                    

pants
– Treat stings with OTC meds
– Seek EMS care for any signs of sever reaction 

Presenter
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TRAINER NOTES:

Bacterial: Lyme Disease, Plague, tularemia
Arboviral Diseased: Equine Encephalitis, Yellow Fever
Dengue: Denue fever

Picture from the Sun Herald.com http://www.sunherald.com/mld/sunherald/

To control mosquito populations, drain all standing water left in open containers, such as flower pots, tires, pet dishes, or buckets, outside your home. 

Flora and fauna may present hazards to workers.  Native wildlife (both animals and plants) may be poisonous or venomous, or may otherwise injure workers.  In the wake of the hurricane, many wild and domestic animals have been displaced from their normal habitats or homes.  This may cause an increased potential for interaction between animals and workers.  To help avoid insect and snake bites, observe areas before beginning work to locate nests or creatures.  Try to avoid working in standing water.  Use caution before reaching into voids or other spaces.  If possible, map likely problem areas and warn workers.  Workers should use insect repellent containing DEET; repellent should be used and reapplied according to the manufacturer’s instructions.  Workers should be encouraged to wear long pants and sleeves, if practical (balanced with heat stress concerns).  Identify persons with allergies and either administratively control exposure or coordinate with medical authorities for first aid supplies (including auto-injector medications, if indicated).  Educate workers on the identification of poisonous plants and dangerous animals and steps to take to lessen this hazard.  Provide vector control, where feasible.




Animal-Borne Disease

• Flood water and storm damage will displace wild and domestic animals

• Dead and live animals can spread diseases

• Avoid wild or stray animals

• Avoid contacts with rats/rat contaminated dwellings

• If contact with animals occurs, wash skin with soap and water and wash 
or decon PPE

• If bitten or scratched, wild or domestic, seek medical attention 



Snakes

• Be on alert for snakes swimming in water trying to 
get to higher ground

• Do not approach any snake and back away slowly
• If you are bitten:

– Remember color and shape of snake
– Keep person calm
– Seek EMS
– Lay person down with bite below                                         

level of heart
– Cover bite with clean, dry dressing

Presenter
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TRAINER NOTES:

If you are bitten, 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.






at the beach
Poison Ivy & Oak

- Train workers on hazardous plant 
recognition
- Use gloves and wear long pants and long-
sleeved shirts when possibility of contacting 
poisonous plants 

summer spring fall

it climbs

it creeps

it's a bush

where it grows

Poisonous Plants

Presenter
Presentation Notes
TRAINER NOTES:

http://www.poison-ivy.org/html/beach1.htm
http://www.poison-ivy.org/html/beach1.htm
http://www.poison-ivy.org/html/beach1.htm
http://www.poison-ivy.org/html/summer1.htm
http://www.poison-ivy.org/html/summer1.htm
http://www.poison-ivy.org/html/summer1.htm
http://www.poison-ivy.org/html/spring1.htm
http://www.poison-ivy.org/html/spring1.htm
http://www.poison-ivy.org/html/spring1.htm
http://www.poison-ivy.org/html/fall1.htm
http://www.poison-ivy.org/html/fall1.htm
http://www.poison-ivy.org/html/fall1.htm
http://www.poison-ivy.org/html/climbs1.htm
http://www.poison-ivy.org/html/climbs1.htm
http://www.poison-ivy.org/html/climbs1.htm
http://www.poison-ivy.org/html/creeps1.htm
http://www.poison-ivy.org/html/creeps1.htm
http://www.poison-ivy.org/html/creeps1.htm
http://www.poison-ivy.org/html/bush1.htm
http://www.poison-ivy.org/html/bush1.htm
http://www.poison-ivy.org/html/bush1.htm
http://www.poison-ivy.org/html/where1.htm
http://www.poison-ivy.org/html/where1.htm
http://www.poison-ivy.org/html/where1.htm
http://www.poison-ivy.org/rash/index.htm
http://www.poison-ivy.org/rash/index.htm


Poison Ivy & Oak –
“Leaves of 3 leave it be”

Poison Ivy

Poison Oak

http://www.duke.edu/~cwcook/trees/to
ve.html

Presenter
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Poison-Ivy is perhaps our most common native woody vine. All parts of the plant cause severe skin irritation in most people.Emerging leaves are reddish. It is quite ornamental in fall, too, when the leaves turn brilliant shades of red and orange.

The leaves have three leaflets and are arranged alternately on the branches. One distinctive feature to look for is that the central petiolule (the stem leading to the central leaf) is longer than the adjacent petiolules.Poison-Ivy is usually easily recognized since it's our only vine with 3-parted leaves.

Atlantic Poison-Oak is a low shrub of dry habitats. Fairly common in the Coastal Plain, especially in the Sandhills, Poison-Oak is rare in the Piedmont of North Carolina. All parts of the plant cause severe skin irritation in most people.Atlantic Poison-Oak differs from the very common Eastern Poison-Ivy (Toxicodendron radicans) in that the leaf rachis and petiolules and stems have velvety pubescence. It also only has a shrub form, while Poison-Ivy is normally a woody vine, but can grow like a shrub.Fall color is brilliant orange-red.



Poison Sumac

http://www.duke.edu/~cwcook/trees/to
ve.html
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Poison Sumac is a small tree or large shrub with large attractive leaves and white fruits that could be used as an ornamental if it didn't cause severe skin irritation in most people. Its smaller relatives with 3-parted leaves, Poison Ivy and Poison Oak, have similar irritating properties. In North Carolina Poison Sumac is fairly common in swamp edges and wet woods in the Coastal Plain.



Traumatic Stress

• Pace yourself and take frequent breaks
• Watch out for team mates
• Be aware of others around you, others are suffering 

too



Wildland Firefighting



FIRE Orders



Fire Watch Outs



Wild Land Fires



Firefighters Escape Burn-Over 
Video



Southern California Fires 2016
Video

Presenter
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Insert: Southern CA Fires Video



• LCES must be established & known to ALL
firefighters BEFORE needed.



Applied Exercise

Follow instructions . . .
– Presented by instructors
– Outlined on handouts



Summary

• The hazards and issues are dynamic and require 
vigilance and flexibility

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

– The physical hazards are similar to any construction 
or demolition site

– The health hazards include the hazards associated 
with the environment

Presenter
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TRAINER NOTES:

All workers must adhere to the following work rules:
 Follow their employer’s safety & health policies at all times.  
 Follow supervisors’ instructions and adhere to the chain of command.  
 Follow personnel accountability instructions; check-in and check-out.
 Obtain vaccinations in conformance with the employer’s medical direction.  
 Promptly report all injuries, accidents, and near misses.  Seek medical attention as needed.
 Report all unsafe conditions.  Do not perform tasks until proper safety & health controls have been put into place.  Employees may refuse to perform tasks that expose them to an imminent danger.
 Wear all personal protective equipment (PPE) needed for the task.
 Maintain constant awareness of your surroundings.  
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