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Industrial facilities include a great variety of operations such as mining,
transportation, energy, waste disposal, and they all have hazardous
materials in their operations that require special handling. For example,
operations that include the handling, storing and processing of
potentially hazardous substances, like: reactive chemicals and
hazardous wastes. As well as, the industrial facilities, that can bring
potential dangers that are different from hazardous substances. These
risks are generally because of substances and chemical reactions, that
originate in the industries, business establishments or homes. This
occurs because of the inadequate use of fuel, and faulty electrical
wiring.




Due to the existence of hazards in industry, we must properly
handle the following risks to minimize adverse impacts:

conditions that can potentially lead to accidents
Involving spills (such as, pipes, hose, filters, valves,
tanks, pumps, compressors, tanks, stacks);

Work conditions, occupational health and safety.




Classify hazardous materials and waste under one or more of the following
definitions:

»Flammable: are substances which are easily ignited and, therefore, represent a fire
hazard under normal industrial conditions (crushed metal, liquids having a flash point
of 100 ° F or less),

»Corrosive: are substances that will destroy or irreversibly damage another
substance with which it comes in contact. (ex., acids, acid and alkal
metals ).

»Reactivity: A transformation resulting in a change of composition, constitution
and/or configuration of a compound. These substances require special handling and
storage. Environmental conditions (temperature, pressure) or contact with water may
cause a reaction; these substances become unstable and may result in a poisonous
gas, explosion or fire.
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»Toxic: are substances (heavy metals, pesticides, solvents, fuels
derived from oil), which when handled improperly, can release
sufficient amounts of toxic materials that may have a direct effect on
health (chronic or acute) due to inhalation, skin absorption, and
ingestion, or cause a potentially toxic accumulation in the environment
and / or the food chain.

»Biological: deliberate release of germs or other biological
substances. A biological agent is an or that
can be used in or . Because many
biological agents reproduce rapidly and require minimal resources for
preservation, they are a potential danger in a wide variety of
occupational settings.




In addition to the previous categories of hazardous substances, there are
general risks that are related to industrial facilities. These include the
following categories:

**Electric: electrocution, misuse of power tools, high transmission cables,
fallen electrical wires, cables and underground work during electrical storms;

s Structural: the potential of falling at the work place due to slippery surfaces,
narrow steps, open holes, obstructions and unstable floors; the potential of
getting injured with sharp objects, and the risk of being trapped (mining
industry).

“*Mechanical: accidents involving heavy equipment, especially while backing
up, broken cables or pulleys, and getting clothing caught in a piece of
equipment;




s*Temperature: fatigue in hot environments, or working with clothes that
limits the dissipation of body heat or sweat; the effects of freezing
environments or wind chill factors

**Noise: ear damage; being subject to high levels of noise that exceed
recommended standards (for example, a continuous noise level in an 8 hour
period that is higher than 90 dB)

**Radiation: burns and/or internal wounds when exposed to excessive levels
radiation

++Oxygen Deficiency: health issues due to the presence of another gas, a
chemical reaction, especially, in closed in areas or low areas. If levels fall
below 19.5 % of oxygen.




Ergonomic stress can occur because of inadequate tool design or work
areas. These can cause discomfort, mental stress, loss of employee
efficiency or employee well-being.

While employee tension is not an ergonomic risk as explained above, it
can reduce the worker's ability to respond clearly and quickly to a hazard,
and should be considered during project development.

If stress is the result of human reaction to monotony or fatigue, then you
increase the potential risks and accidents.




As established guidelines, a significant risk would exist under the following
circumstances: a release of a toxic substance, highly reactive, explosive or
flammable. If there is a high probability, request a “Environmental Risk Analysis”

A risk analysis should be part of planning process. It's not the same as an
Environmental Assessment. The risk analysis objectives are:

<¢ldentify the nature and extent of the use of hazardous substances at the facility;

¢ Specify the measures taken for the safe operation of the facility, control measures
in case of an accident and the emergency procedures




Energy projects:

Fire hazards and release of toxic substances caused
by fuel spills or gas leaks,

Mechanical risks caused by drill towers,

Noise due to generators,

The physical risk due to inhalation hazards (ash, chemicals
used for water treatment)

Loss of oxygen in confined spaces; electrical shocks




Chemical facllities:
Physical danger (movement of substances),
Work exhaustion (heat)
Noise (running of machines)
Dust (grinding or sawing)
Container leaks
Explosion of chemicals used for water treatment,

Explosion caused by chemical reactions, and

Toxic vapors produced by chemical spills.




Mining Industry:

» Physical risk caused by the use of explosives and
excavation equipment,

Dust produced by perforation, blasting and grinding,

Loss of oxygen,
Toxic gases in underground mines, and

Cave-Ins.




Contamination control projects:

Rupture of pressurized containers
(Chlorine tanks at sewer plant or drums at
waste disposal facilities)

Explosives or toxic gas release due to a
combination of incompatible chemicals

Dust and/or vapors containing pathogenic microorganisms
during waste disposal operations

Toxic gases due to waste disposal operacions




Transportation projects may include means of transport used for
loading, transporting and dumping of hazardous substances. As part
of the environmental impact analysis, a transportation risk analysis is
needed to study the probability of an accident or derailment causing
a toxic spill, fire or explosion.

Agricultural projects and pest control, such as lobster farms;
problems relating to handling and storage, use and disposal of
pesticides.




Urpose of OSHA's
Hazard Communication

Standard




The Hazard Communication Standard of OSHA applies
to general industry, shipyard employment, marine
terminals, ship builders and covers chemical
manufacturers, importers, employers and employees

exposed to chemical hazards.




The purpose of this section is to ensure that the hazards of all
chemicals produced or imported are evaluated, and that
information concerning their hazards is transmitted to employers
and employees and they know how to protect themselves to
reduce the incidence of disease and injury.

En las Condiciones
de Trabajo...

Plan de Emergencias

!
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LA INFORMACION
ES LA MEJOR PREVENCION




In-plant containers of hazardous chemicals must be labeled,
tagged, or marked with the identity of the material and
appropriate hazard warnings.

Employers must have an MSDS for each hazardous chemical
which they use. Employers may rely on the information
received from their suppliers.

All workplaces where employees are exposed to hazardous
chemicals must have a written plan which describes how the
standard will be implemented in that facility

The written plan that describes the requirements for labels and
other forms of warning, material safety data sheets, employee
information, and training, are going to be met in your facility.




e First step Is a materials Inventory- A list of
the hazardous materials present in a particular work
area and conducting a risk evaluation

 Employers can get information from the manufacturer’s
or suppliers’ risk evaluations

— This information can be found in the MSDSs and
labels




Make sure that the
employers receive the
Information that they need,
In order to inform and train

their employees

Provides the employees
Information about the risks

(f) “Labels and other
alert forms.”

(g) “Data Material
Security Sheets”
(h)“Training and
information for
employees”.
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Describes container labels, MSDSs and training for
employees for each work area

List of hazardous chemicals

Information on risk and protection measures is
available for other employers that operate in that area




Employees are trained to

identify and work safely
with hazardous materials.




Information on the Hazardous Communication program, including
labels, MSDSs and where to obtain risk information and how to
use it

Protection measures such as engineering controls, safe labor

practices and the proper use of Personal Protection Equipment

How to detect a release of a hazardous material (use of monitoring
equipment, being aware of the surroundings and by sense of
smell)




Employees should be informed of::

The Hazardous Communication Standard

Operations In their work areas where there
hazardous materials

Location and availability of written risk
assessment procedures, the communications
program, lists of hazardous chemicals and
MSDSs requirements




e OSHA’s Hazard Communication Standard is based
on a simple concept: employees should be apprised
of all hazards to which they are exposed on the job.
Employees who may be exposed to hazardous

chemicals in the workplace have a right to know
about the hazards and how to protect themselves.




RITY PLAN




Some spills can be easily detected and identified, others may go
unnoticed, so please be alert to certain signs (bad odors, vapors,
etc.). And be aware of any symptoms such as eye or skin irritation
and respiratory problems, among others.

Therefore, the best way to control these situations is prevention, as
well as proper planning especially in the work areas where there is
a risk. Each situation may require different procedures or
emergency response operations, so each work area should have its
own specific plan.




eMake sure that a Emergency Response Coordinator has been
assigned.

eAnnual review of emergency response plan and that any area that
handles hazardous materials, has an emergency plan and that it
includes the preventive control measures.

eDirectors, supervisors or other assigned personal to the area need to
maintain the area organized and make inspections.

e Lab investigators, technicians, supervisors, other personnel,
personnel in charge of hazardous materials storage, work areas that
have gas tanks or cylinders, will be responsible for the following:




Keep work areas clean and organized , and areas where you have
hazardous materials.

Inventory of all hazardous materials is updated
Have a material safety data sheet or MSDS of each hazardous material

Inspect laboratories and warehouse areas where there are hazardous

materials and check for any leaks or spills

Identify the most dangerous hazardous materials and know its exact
location.

Have absorbent material and spill control equipment, as well as personal
protection equipment.

Make you are aware of the spill control procedures in your work area
and how to use the personal protection equipment.




OBJECTIVE

Establish specific safety rules and guideline for the handling of hazardous
materials based on the following risks:

Fire

Chemical splash

Inhaling or ingesting of hazardous materials
Burns

DIRECTED TO

All company personnel that work with hazardous materials.

VERIFY THAT THE APPROPIATE CHEMICAL SUBSTANCE IS BEING
USED

* Read the substance label
* Remember that some chemicals are similar in color and may even look
the same, but react in different forms.




DETERMINE THE NATURE AND RISK LEVEL

O Know if it's a toxic substance, irritable, can it burn your skin,
can it explode under certain conditions

Placards indicate the types of risks associated with the use of the
chemical

0 NFPA 704 (National Fire Protection Association)
"fire diamond" used by emergency personnel to quickly
and easily identify the risks posed by nearby hazardous materials

HMIS (Hazardous Materials Identification System) is a humerical hazard
rating that incorporates the use of labels with color-coded bars as well as
training materials.

d United Nations/North American Hazardous Materials Code

O Know how to consult the MSDSs




KNOW EMERGENCY RESPONSE PROCEDURES:

v" Emergency number located in the MSDS

v First aid training

Share MSDS information with medical staff

Know the location of emergency showers and eye wash stations (practice
using them)

Know where the fire extinguishers, blankets, first aid kits, or any other
safety equipment is located

Know where the emergency exits are located




FOLLOW GENERAL SAFETY RULES
Use safety glasses to avoid splashes

Do not use contact lenses when handling hazardous materials, if there is a
chemical splash you will injure your eye before you can get the contact lens out

Use chemical gloves, especially when it's a corrosive or toxic substance

Do not eat and drink when handling hazardous materials, food or drink could get
contaminated

Do not eat on or store drinks in hazardous materials containers
Wash your hands after each task

Do not smoke or start a fire, smoke only in designated areas




Do not inhale, taste or smell chemical products
Close hazardous materials jars after use
All spills of hazardous materials need to be cleaned up immediately

Do not inhale hazardous vapors. If you are exposed use proper protection.

Use gloves when handling hazardous materials to avoid getting it on your skin,
especially toxic or corrosive substances. Wash hands frequently.

As general rule, carefully read safety label before using.

Avoid unnecessary transportation of hazardous materials.




Be aware of ignition sources, heat sources, or electrical equipment
within your work area.

Do not store incompatible hazardous materials together

Minimize waste thus limiting the amount that is bought and used.
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Hot (Contamination) Zone

Contamination is actually present,

Perscnnel must wear appropriate protective gear.
Number cf rescuers limited to those absolutely necessary.
Bystanders never allowed.

Warm (Control) Zone
Area surrounding the contamination zone.
Vital to preventing spread of contamination.
Personnel must wear appropriate protective gear.
Life-saving emergency care is performed.

Cold (Safe) Zone

Normal triage, stabilization, and treatment are performed.
Rescuers must shed contaminated gear before entering
the cold zone.
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TRAINING (cont.)

RCRA rules: Classroom instruction or on-the-job training

The program must ensure that employees are able to respond to emergencies
and must include training on emergency procedures, equipment and systems.

RCRA training requirements for Part 265 facility personnel will include:

Elements of the RCRA Contingency Plan

Communications or alarm systems

Standard operating procedures for using, inspecting, repairing and replacing
facility emergency and monitoring equipment

Key parameters for automatic waste feed cut-off systems

Use and limitations of personal protective equipment

Response to fires, explosions, groundwater contamination incidents and
shutdown of operations.

The EPA small quantity generator (SQG) regulations do not specify or give
additional guidance









The written safety and health program

Employers shall develop and implement a written safety and health program for
their employees involved in hazardous waste operations. The program shall be
designed to identify, evaluate, and control safety and health hazards, and
provide for emergency response for hazardous waste operations

v written plan should be available to employees and
OSHA inspectors

v’ specific training for the emergency response team

v general training for workers NOT directly responsible
for emergency response

v' practice/exercise of the Emergency Plan

v' specific steps to explain the employer’s during an
emergency































SIZE-UP, STRATEGY AND
TACTICS




Innovative Decision Making Process, appropriately named DECIDE

As responders to an incident involving hazardous materials, there is an
obligation to protect the public, the environment, and the Response Team.

In a HazMat emergency, the decision-maker is faced with a series of “decision
events.” To affect or influence the emergency events sequence, decisions
must focus on modification of the sequence that would otherwise occur
naturally. There are six steps that can provide a framework for decision
making in a given HM emergency. These six steps are:

* Benner Ludwig. DECIDE, in Hazardous Material Emergencies. Fire Journal. National Fire Protection Association, Quincy, Ma. 1998




Innovative Decision Making Process, appropriately named DECIDE

Detect HM Presence.
Estimate Likely Harm Without Intervention.
Choose Response Objectives.

Identify Action Options.
Do Best Option.
Evaluate Progress.




My

An estimation or an evaluation of the condition from
which an opinion or judgment can be formed

Size-up is never completed until the situation is mitigated
and completely under control.

Size-up and evaluation is the job of all personnel. What
one person can see another may not.




JESISYISE

If the situation has been stabilized, the response team only
needs to on alert, until the clean-up team arrives and disposes
of the spilled product.

If the material is still leaking, the response team has to act
bringing with them specialized response equipment to control
de emergency.

To determine the stage of the emergency some key questions
are decisive for the assessment of the emergency.




IS AGE

What caused the incident?
How much time has passed by since the incident?
What has happened at the site since then?, What is happening now?,

How much time will it last?

Has the situation stabilized?, Will the situation change because of
the wind, the time of day or another circumstance?, Will it get
worse or better?

Are any materials leaking?, What materials?, Where are they going?
Are toxic vapors or smokes involved?, Is an explosion possible?




Some hazardous materials are transported in specialized containers. The shape
and size of these containers can be clues to the identity of the contents. For
example:

Cylinders and drums are often used to transport hazardous materials.
Tank trucks and cylindrical or elliptical containers: generally, flat or nearly flat

ends indicate liquids at atmospheric pressure (e.g., gasoline); rounded ends
indicate pressurized contents (e.g., liquified natural gas).

Rail tank cars with dome fittings enclosed with a tight cap contain liquid under
very high pressure, such as liquified petroleum gas.




The very first unit on the scene must start the work of recognizing,
identifying, and verifying the hazardous materials involved.

If the material cannot be immediately identified, there are ways to
determine the general hazard class or chemical family of the material.

Clues to identifying the material include occupancy where it is found,
container type and markings, placards/labels, information on
shipping/facility documents, and results of air monitoring. Although
responders can use their senses to identify a hazardous material, be
warned: If you can see, hear, feel, or smell the release, then you are
probably too close!
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Safety must be the number one priority at all emergency operations. Risks should not
be taken without a thorough understanding of the hazards involved.

Upon approach to the scene, the responders should be looking for further clues. The
presences of facilities or containers, where hazardous materials might be found, or the
more obvious presence of actual spills, are all clues. It should be kept in mind that
hazardous materials could be in gaseous or particulate form and may not be visible.

The objective is to minimize the level of risk to emergency response personnel, the
community, and the environment.

If there are no solid clues, identify an unknown chemical take notes about the
substance's physical appearance, such as odor, color and state. Another option for
pinpointing unknown chemicals is to report medical symptoms displayed by victims.




First Responders Emergency Action Checklist

a.Type of container or containers.

b.How much of hazardous material is in each container.
c.Name and/or identification number

d.Source of spill.

e.Take note of any visible damage.

f.Verify all information.
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Approach Cautiously
The 2004 Emergency Response Guidebook (2004 ERG) states — “Resist the urge to
rush in: others cannot be helped until the situation has been fully assessed”.

Determine the hazardous materials present and survey from a distance.

If you are first on scene, find out as much information as possible, such as Where is
the driver of the truck (transportation accident), the train crew (train accident), or
key personnel of the company (accident at a facility)?

Some people may provide documentation or other key information about the
physical location and identity of the hazardous materials.




No two situations are the same, and is these subtle differences one incident
and another, when ignored, can have serious consequences for the
population, the environment, facilities, etc.

Table 1 (next slide) states some factors that response teams should keep in
mind during an incident.

The site is an important factor when you are dealing with an emergency
with a hazardous material, for example, country road vs. city road; spill on
the ground vs. spill in the water; spill on highway vs. deserted road. These
differences change the form and type of response, making it more or less
safe and / or efficient.




Tabla 1°. La Deteccion de la Presencia de Factores Modificativos
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The time of day is another factor in a HazMat emergency. Is there is a big
difference if the incident occurs during the day or at night?

The weather is always a factor in a HazMat emergency, especially when
you are dealing with hazardous materials?

Cold temperature can facilitate working with certain hazardous materials,
but it may be difficult for the emergency responders.

Warm or hot weather usually increases the hazards when working with
hazardous materials. Humidity is also a factor; in some cases it can affect
the hazardous material and make things worse.




The quantity of a hazardous material involved usually does not change
the initial danger of an incident, unless it is very small. However, the
quantity can change the way in which the response team has to act, for
example:

A container of 200 liters of acid has spilled, it represents a lesser risk as
compared if this happens from 19,000 liter tank.

The danger is certainly greater, but in both cases the risk to the response
team is the same. The nature and quantity of the hazardous materials
material, changes the degree of danger.




Information provided by the driver of the truck, train crew, or personnel from the
facility, the response team should observe some basic information:

* Containers

* Trademarks

* Signs or labels on the containers

* Shipping papers

* Name (s) of products on containers

* Name (s) vendor on the containers

* Senses (mainly vision and hearing, but never depend on the smell, as it
would be part of the problem).




When using your senses to identify possible situations with hazardous
materials, pay attention to certain details such as:

 Eyewitness information, certain odors like rotten fruit, sulfur, gun
powder, rotten fish, chloride, fingernail polish or paint
e Vapor clouds
e Dead animals or fish
Fire or smoke
Victim’s information, irritated skin or eyes
Sound produced a gas leak
Sound produced by an explosion




The evaluation of the site is not complete, if the response team does not have

all the information. They have to determine the presence of hazardous
materials and the danger they represent, for the safety of their personnel as
well as the facilities and the environment.

The task is to obtain, compile and interpret this information. All this can be
rigorous and time consuming. This investigative work depends upon different
sources of information that can be the key to a successful investigation of the
incident.




RESOII

The response team has to visualize the probable behavior, the results and the
probable damage that will result from a hazmat incident. To do this, we
should answer the following questions:

Is the container damaged or will it be damaged?, How can it break or is

it broken?, What type of spill will occur as a result?

Where will the hazardous material go and/or the container when it
leaks or is spilled?, What direction will it take?, Where will it stop?
Why is it probable that the material will take that direction?

How will the hazardous material or container follow that direction?
When will the hazmat or container follow this direction?

What damage will the hazmat or container produce in that direction?




DEQAI)

The site analysis is a critical preliminary step in the development of risks and danger.

If the response team does not have the necessary equipment or personnel, they should
ask the manufacturer, supplier, fire department, specialized teams, or other agencies
(local, state or federal) for help.

An exact and complete site analysis allows the response teams to understand the
specific damages that want to be prevented and defines strategic priorities for their
preventive efforts. The prevention of damages constitutes the global goal of the group.
These strategic priorities with its objectives are:

Protection the response team
Public protection
Environmental protection
Property protection




INENTIEY YOIIR

The response team has to consider available resources.

The incident may turn for the worst if the response team wastes time if they have an

action plan without the necessary resources. Then we should ask ourselves these
guestions:

How many responders are available?, What is their training level? Until what point
will their protective clothing work in this situation?, Is there enough PPE in stock
for this operation? If required, what external resources are available?

Response teams should consider all options. These may include:

* Evacuation

* Containment

* Barrier

* Fire control

* Putting out fire




NEEENSIVE A

These are taken from a safe distance from the site of incident. They are
reactions to what happened or is happening. These defensive actions are
made before the situation is stabilized. The defensive options may include
evacuation, ditches, watching, decontamination of personnel, etc.
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The response team has to choose any or all options that support
their objectives. It means selecting the ones represent success
with low risk, for security reasons and to terminate the incident.

Remember, the “best” option (or best options) depends on the
specific situation and the response capabilities. Sometimes, the
best decision will be to do nothing. If your best option is “to do
nothing”, take it.




R [IATR THE

Every time an action is taken, including not doing anything, the situation
will change. You have to take continuous action steps so that the situation
can be stay under control and to take alternative measures if the previous
actions did not give the desired results.

Before continuing or taking another action step, stop and evaluate the
results up that point in time. Did the action fulfill its purpose?, Was it in
reality, the best option? Is it therefore necessary to analyze the situation,
in order to be able to take the best decision by updating the information.




Strategy and Tactics

Incident Objectives

Contain R e Confine

Mitigate >l S ﬁ Contractors/

Clean

Recover




Philosophy written by Mr. Benner lets us see
clearly that we should never go into a site
before we, stop,

think and then act.

Remember that the purpose of an emergency

response is:
“NOT TO BE PART OF THE PROBLEM”.






