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Personal Health and Safety Protection
GUIDANCE SUMMARY-AT-A-GLANCE
#

BSPR policy is that you are to avoid placing yourself in situations at an incident
scene that represent a health and safety hazard. Direct personal investigation or
cleanup work by spill responders is authorized only in locations where level of
protection D is appropriate.

#

Site safety hazards that you become aware of should be communicated to other
personnel who are on the site.

#

State and federal law require all spill response employees to have the requisite health
and safety training to perform their jobs safely. In addition, all spill response
employees should participate in a medical monitoring program. NYSDEC provides
initial 40-hour health and safety training and the 8-hour refresher and supervisory
courses, as well as instruction on hazardous materials handling, Basic First Aid, and
CPR. Baseline, yearly, and termination physicals for employees are also provided
through NYSDEC.

#

Basic health and safety guidelines to follow are: (1) Begin thinking about specific
health and safety concerns prior to arriving on the scene, (2) NYSDEC spill
response personnel are not first responders, (3) Always be careful, (4) Stay upwind,
(5) Employ the buddy system whenever possible, (6) When in doubt, get out, (7)
Know your limitations, (8) Sometimes, no response may be the best response,
provided that you and others are positioned at a safe distance from the incident
scene.

#

Familiarize yourself with the EPA levels of personal protection and what types of health
threats indicate the need for greater levels of personal protection. A summary of these
personal protection levels is provided in this section. Make sure your personal
protective equipment and monitoring devices are in good working order and calibrated
properly (see Part 2, Section 2).

#

Familiarize yourself with such terms as OSHA-PEL, TLV-TWA, and IDLH, which refer
to exposures to air-borne contaminants; these are the health-based thresholds that, if
exceeded, should trigger action to upgrade personal protection and/or to exit the site.
See also Exhibit 2.1-5.

#

Don't work in potentially explosive or oxygen-deficient atmospheres. Means to detect
these conditions are discussed in this section and the next.

#

Other physical hazards such as excessive heat or cold, noise, ionizing radiation,
working near heavy equipment, electricity, holes and/or ditches, unstable surfaces, and
working in or on water also demand your attention for personal health and safety
protection. Biological hazards can also be a concern, especially if you have allergies.

#

A number of relevant health and safety references are cited at the end of this section.
You may want to have these in your personal or office reference library.
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2.1

Personal Health and Safety Protection

The Bureau of Spill Prevention and Response (BSPR) is committed to the protection of the
health and safety of its spill response employees. All spill response personnel are to comply
with all state and federal health and safety regulations applicable to responding to petroleum
and hazardous substance releases. At the same time, as a spill responder, you are to avoid
placing yourself in situations at an incident scene that represent a health and safety
hazard. Direct personal investigation or cleanup work by spill responders is authorized only
in locations where level of protection D is appropriate. Accordingly, our guidance focuses on
enhancing your ability to recognize/detect potential hazards and to respond appropriately.
Your personal protection and that of others under your direction must take precedence over any
other concern; that is, carry your emergency air pack (i.e., escape SCBA) and wear other
protective clothing in situations that warrant it. While we recognize that a sensitivity to public
perception is important, we do not condone foregoing the use of personal protective equipment
designed to protect your health and safety.
NYSDEC provides several health and safety training courses, including the 40 hours of Safety
and Operations at Hazardous Materials Sites; Basic First Aid and Cardiopulmonary
Resuscitation (CPR); Hazardous Materials I & II; and an 8-hour health and safety refresher and
supervisory course. Medical monitoring is also provided. Exhibit 2.1-1 is a summary of the
requirements for health & safety training and medical monitoring.
This section discusses the state and federal regulations governing health and safety protection
and provides guidelines and procedures for dealing with specific health and safety hazards at
emergency response incidents. A generic health and safety plan has been provided as well as
a description of an incident scene safety system. You will find additional information on
specific health and safety hazards in Appendices O and P.
1. Existing Federal and State Policy/Regulation
New York State has an approved state plan under Section 18 of the Occupational
Safety and Health Act of 1970 that addresses health and safety requirements for
public employees. In addition, the Occupational Safety and Health
Administration (OSHA) has developed health and safety regulations applicable
to individuals in the public or private sector who are involved in the handling
of hazardous materials or who may potentially come into contact with such
materials. OSHA's regulations entitled "Hazardous Waste Operations and
Emergency Response," therefore, apply to BSPR employees and contractors.
These regulations address requirements for employee health and safety training
and medical monitoring, as well as for the preparation of health and safety plans
to govern site activities. While these regulations are oriented predominantly to
hazardous waste site operations, NYSDEC has elected to apply these
requirements to the Spill Response Program.
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Exhibit 2.1-1
Health & Safety Training
& Medical Monitoring Requirements

HEALTH & SAFETY TRAINING
-

40 hours of initial health & safety training

-

8 hours of annual health & safety refresher training

-

8 hours of supervisory training for supervisors

-

24 hours of on-the-job training

-

Red Cross First Aid (or its equivalent)

-

CPR training

MEDICAL MONITORING
-

A medical evaluation is required for employees to wear respirators.

-

Baseline, periodical, and termination physicals are required for individuals who may be
exposed to chemicals and for individuals who wear respirators more than 30 days per year.
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Accordingly, NYSDEC policy states that when response activities are
conducted where atmospheric contamination is known or suspected to exist,
personal protective equipment must be worn to prevent or reduce skin and
eye contact as well as inhalation or ingestion of a chemical substance.
Protective equipment requirements have been divided into four categories -Levels A, B, C, and D, as stated in 29 CFR 1910.120. Level A personal
protection requirements are the most stringent, while Level D are the least
stringent. Exhibit 2.1-2 describes these four protection levels and the types of
personal protective equipment required.
2.

Health and Safety Training and Medical Monitoring
Requirements
NYSDEC employees and their contractors who respond to petroleum and
hazardous material (hazmat) incidents are to be provided with health and safety
training as specified by OSHA. Your training should consist of an initial 40hour health and safety training course that includes a discussion of toxicology,
personal protective equipment, field monitoring instrumentation (see also Part
2, Section 2), site control, and hazard recognition. You must be "fit-tested" for
the proper use of respirators as part of your 40-hour training course. A
mandatory written test may also be part of the 40-hour course.
Hands-on training experience in the use of Level B and Level C personal
protective equipment and in the use of field monitoring instruments is also
necessary. During your first 24 hours of on-the-job training is also necessary
following completion of your training course, your immediate supervisor must
also write a letter to your health and safety file covering such information as the
location, dates, tasks performed, and level of personal protection worn for each
incident you responded to during that period.
An eight-hour annual health and safety training refresher course is also required
by OSHA. This course emphasizes hands-on training with field monitoring
instruments, and the use of personal protective equipment (PPE), which includes
putting on and removing PPE. A written test will also likely be required.
Supervisors of spill response personnel must receive an additional eight (8)
hours of so-called "supervisory" health and safety training, as they will be
directing the work of others at incident sites.
This eight (8) hours of supervisory training is not an annual requirement.
The OSHA regulations also require that medical surveillance be "provided to
employees who have been or are expected to come in contact with hazardous
substances or health hazards above established permissible exposure limits for
30 or more days in a 12 month period."[1] The purpose of medical monitoring
is to have the capability to detect health impacts that may be the result of an
exposure to a hazardous substance. Note that any individual who has potentially
been exposed to hazardous substances is to be enrolled in a medical monitoring
program whether or not he or she has worked
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Exhibit 2.1-2
Levels of Personal Protectiona

LEVEL A - To be selected when the greatest level of skin, respiratory, and eye protection is required.
Level A equipment; used as appropriate
1.

Pressure-demand, full-face-piece self-contained breathing apparatus (SCBA), or pressuredemand supplied air respirator with escape SCBA, approved by the National Institute for
Occupational Safety and Health (NIOSH).

2.

Totally-encapsulating chemical-protective suit.

3.

Coveralls.b

4.

Long underwear.b

5.

Gloves, outer, chemical-resistant.

6.

Gloves, inner, chemical-resistant.

7.

Boots, chemical-resistant, steel toe and shank.

8.

Hard hat (under suit).b

9.

Disposable protective suit, gloves and boots (Depending on suit construction, may be worn over
totally-encapsulating suit).

10.

Two-way radios (worn inside encapsulating suit).

Level A protection should be used when:
#

The hazardous substance has been identified and requires the highest level of protection for skin,
eyes, and the respiratory system based on either the measured (or potential for) high
concentration of atmospheric vapors, gases, or particulates; or the site operations and work
functions involve a high potential for splash, immersion, or exposure to unexpected vapors,
gases, or particulates of materials that are harmful to skin or capable of being absorbed through
the intact skin;

#

Substances with a high degree of hazard to the skin are known or suspected to be present, and
skin contact is possible; or

#

Operations must be conducted in confined, poorly ventilated areas and the absence of conditions
requiring Level A have not yet been determined.
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Exhibit 2.1-2
Levels of Personal Protectiona
(continued)

LEVEL B - The highest level of respiratory protection is necessary but a lesser level of skin protection
is needed.
Level B equipment; used as appropriate.
1.

Pressure-demand, full-face-piece self-contained breathing apparatus (SCBA), or pressuredemand supplied air respirator with escape SCBA (NIOSH approved).

2.

Hooded chemical-resistant clothing (overalls and long-sleeved jacket; coveralls; one or twopiece chemical-splash suit; disposable chemical-resistant overalls).

3.

Coveralls.b

4.

Gloves, outer, chemical-resistant.

5.

Gloves, inner, chemical resistant.

6.

Boots, outer, chemical-resistant steel toe and shank.

7.

Boot-covers, outer, chemical resistant (disposable).b

8.

Hard hat.

9.

Two-way radios (worn inside encapsulating suit).

10.

Face shield.b

Level B protection should be used when:
#

The type and atmospheric concentration of substances have been identified and require a high
level of respiratory protection, but less skin protection;

(NOTE:

This involves atmospheres with IDLH concentrations of specific substances that do
not represent a severe skin hazard; or that do not meet the criteria for use of airpurifying respirators.)

#

The atmosphere contains less than 19.5 percent oxygen; or

#

The presence of incompletely identified vapors or gases is indicated by a direct-reading organic
vapor detection instrument, but vapors and gases are not suspected of containing high levels of
chemicals harmful to skin or capable of being absorbed through the intact skin.
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Exhibit 2.1-2
Levels of Personal Protectiona
(continued)

LEVEL C - The concentrations(s) and type(s) of airborne substance(s) are known and the criteria for
using air purifying respirators are met.
Level C equipment; used as appropriate.
1.

Full-face or half-mask, air purifying, canister equipped respirators (NIOSH approved).

2.

Hooded chemical-resistant clothing (overalls; two-piece chemical-splash suit; disposable
chemical-resistant overalls).

3.

Coveralls.b

4.

Gloves, outer, chemical-resistant.

5.

Gloves, inner, chemical resistant.

6.

Boots, (outer), chemical-resistant steel toe and shank. b

7.

Boot-covers, outer, chemical resistant (disposable).b

8.

Hard hat.

9.

Escape mask. b

10.

Two-way radios (worn under outside protective clothing).

11.

Face shield.b

Level C protection should be used when:
#

The atmospheric contaminants, liquid splashes, or other direct contact will not adversely affect
or be absorbed through any exposed skin;

#

The types of air contaminants have been identified, concentrations measured, and a canister
respirator is available that can remove the contaminants; and

#

All criteria for the use of air-purifying respirators are met.

2.1-8

Exhibit 2.1-2
Levels of Personal Protectiona
(continued)

LEVEL D - A work uniform affording minimal protection: used for nuisance contamination only.
Level D equipment; used as appropriate
1.

Coveralls.

2.

Gloves.b

3.

Boots/shoes, chemical-resistant steel toe and shank.

4.

Boots, outer, chemical-resistant (disposable).b

5.

Safety glasses or chemical splash goggles.b

6.

Hard hat.

7.

Escape mask. b

8.

Face shield.b

Level D protection should be used when:
#

The atmosphere contains no hazard; and

#

Work functions preclude splashes, immersion, or the potential for unexpected inhalation of or
contact with hazardous levels of any chemicals.

NOTE:

a

As stated before, combinations of personal protection equipment other than those
described for Levels A, B, C, and D protection may be more appropriate and may be used
to provide the proper level of protection.

This information
is taken from 29 CFR 1910.120 Appendix B.
b
Optional, as applicable.
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for 30 or more days in situations necessitating the use of a respirator (i.e., the
use of a respirator is an indicator of hazardous-substances-oriented work).
A medical surveillance program, as recommended by OSHA, is comprised of
three physicals: baseline, annual, and termination. The baseline physical
establishes your physical condition prior to beginning work where exposure to
hazardous substances is a possibility. The physician must also certify that you
are physically capable of wearing respiratory equipment. The annual physical
is used to check your condition relative to your baseline for as long as you
respond to petroleum and hazmat incidents, so that significant changes can be
recognized and possibly remedied. The termination physical is administered
when you leave the Spill Response Program in order to document your
condition at the conclusion of your spill response duties. OSHA also requires
that medical examinations by physicians be given whenever employees develop
signs or symptoms of chemical exposure. All these medical surveillance
records must be kept for a period of 30 years. Baseline, annual, and
termination physicals are provided by DEC for spill response personnel.
A recommended medical monitoring program is outlined in the Occupational
Safety and Health Guidance Manual for Hazardous Waste Site Activities, 1985
(p. 5-2). Medical monitoring methods for certain chemicals are also covered
in this manual. OSHA has not specified that certain tests must be conducted as
part of a medical monitoring program.
3.

Health and Safety Hazard Guidelines
Follow these health and safety hazard guidelines in the conduct of an incident
response. You may add your own guidelines to this list.
#

Do your homework before arriving on the scene. If you know what
has been released, look up the safe airborne chemical contaminant
exposure levels, the signs and symptoms of exposure, physical and
chemical data, and first aid information for all the chemicals of
concern. Make note of the police, fire, ambulance, and hospital
phone numbers for the local area surrounding the incident site.
Much of this information should already be in the Regional
Contingency Plan. Develop a checklist of the items to bring on-site
and make sure this equipment is in good condition. Determine
current and expected weather conditions at the incident scene.
Weather conditions often determine what personal protective
equipment you wear and may be particularly important in making
decisions about evacuating residents, positioning the command
post, and several other incident response actions.

#

DEC spill response personnel are not first responders. Although
you may be the first to arrive at the spill scene, remember that
BSPR personnel are not first responders. It is program policy that
other, usually better trained and better equipped personnel, such as
local fire departments, hazardous material teams, or contractors
(hired by the state or the spiller), are the preferred first responders.
Your role is to consult with these personnel about the appropriate
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response. We recognize, however, that you may be the first to
arrive and confront an emergency situation demanding prompt
action. In these limited situations, you may take and/or authorize
actions to deal with the emergency (for more on this policy, see
Part 1, Section 3, Emergency Response).
#

Always be careful. Pay attention and remain alert to changes in
site or weather conditions. Such changes may require upgrading
your level of protection or even exiting the area. Monitor your
work area. This includes not only monitoring the air, but watching
out for heavy equipment and vehicular traffic as well. Watch
where you step and what you step in or on to. Wear a life jacket
when positioned on or near waterways.

#

Stay upwind. Avoid placing yourself in a situation where exposure
to a hazardous substance is possible, especially if you are not
equipped with proper personal protective gear. Stay upwind of the
incident scene and remain cognizant of changes in wind direction
that might suddenly place you in danger.

#

Employ the buddy system. Although it will not always be possible
for you to do so, make an effort to be accompanied by at least one
other spill responder (local, state, or contractor personnel) while
engaged in response activities. Unexpected events do occur at an
incident site that may hamper your ability to react to the hazard; a
second individual may have to come to your aid. A second spill
responder may also have information sources or a different
viewpoint that can prove useful, especially in an emergency
response situation.

#

When in doubt, get out. If you are ever uncertain about the nature
of the possible safety and health hazards and whether you are
protected adequately, it's best to withdraw from the site into a safe
area. Take the time to reevaluate the situation before proceeding.

#

Know your limitations. Be aware of your physical, mental, and
emotional condition and limitations. Failure to pay attention to
problems such as fatigue or illness may endanger your life and
possibly lead to poor decision-making that endangers the life and
safety of others.

#

Sometimes, no response may be the best response. Often, you may
feel that you must take some sort of action at an incident site. This
is not always true, however, and, in some cases, taking no action
may be the better approach to protect human health and the
environment. Letting a fire burn to consume the spilled product, for
example, may be better than having the fire department extinguish
the fire. The action you take can also result in unanticipated effects
of greater impact to the public health and/or the environment than
the original situation. Always consider the possibility that no
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response may be the best response at the incident scene, provided
that you and others are positioned at a safe distance.
You will find additional safety guidelines for your work in Safety
Guidelines for DEC Division of Water Personnel (November 1982).
This document addresses safety at spills and fires, as well as general
field safety, vehicle safety, general sampling safety, and safety during
plant and dam inspections.
4. If You Are Injured or Exposed to Chemicals
If you ever suffer an injury or are exposed to a hazardous chemical while
responding to an incident, summon help or get yourself to someone who can
provide medical attention immediately. This is why we encourage use of the
buddy system; you may not be able to help yourself in these situations. It is also
why we emphasize planning for your own protection by using the incident scene
safety system and/or the generic health and safety plan. If you know where the
nearest hospital is and how to get there, or the emergency services telephone
numbers, the better your chances are of receiving prompt medical attention
when it's needed. Your standard equipment inventory also includes a first-aid
kit (keep it stocked) and, perhaps, an eye wash bottle.
Work-related injuries and chemical exposures need to be reported to your
supervisor and to the designated office or site safety officer. This will start a
process to investigate the cause(s) of the incident and to fulfill the reporting and
other requirements of the state and federal occupational health and safety
regulations.
5. Health and Safety Planning
During an emergency incident involving petroleum or a hazardous material,
rarely, if ever, will it be practical to write up an incident-specific site safety
plan as recommended in state and federal regulations. Response time
limitations dictated by the size, type, intensity, and severity of the emergency
will make impromptu writing of a site safety plan impractical. Site safety plans
that are called for in federal and state regulations are applicable, for all
practical purposes, to hazardous waste site or UST clean-up activities where
there are no immediate health threats to the public and, therefore, sufficient time
to prepare thorough written site safety plans prior to initiating site activities.
Facility- or building-specific site safety plans that were prepared prior to the
emergency incident, however, should prove useful during an actual emergency.
In such cases, emergency responders should implement the plan in a
coordinated effort with the facility/organization that prepared the plan. A
generic site safety and health plan has been included in Appendix O, should
BSPR personnel wish to develop any pre-incident site safety plans for specific
facilities.
For transportation accidents and for incidents involving facilities/buildings that
do not possess pre-written site safety plans, emergency responders must have
a standard operating procedure (SOP) for establishing an incident scene safety
system. This safety system must be sufficiently generic and flexible to be
2.1-12

NOTES
applied to any incident while, at the same time, sufficiently comprehensive to
cover all necessary safety precautions. An incident scene safety system of this
type does not have to be written for each specific incident as is the case with
a site safety plan. The system, established through a SOP, can be easily and
quickly implemented at any emergency incident, provided that the emergency
responders are familiar with the system and have practiced using it.
The SOP for establishing an incident scene safety system should address the
following operations and topics:
#

Establishment of hazard (or safety) control zones;

#

Positioning of personnel, apparatus, and equipment;

#

Selection and use of personal protective gear;

#

Safe operating practices;

#

Medical monitoring and emergency medical care;

#

Decontamination of response personnel, protective gear, and
equipment.

The responsibility of establishing and managing the incident scene safety
system should be given to a fire department or emergency medical services
(EMS) officer, as they normally have the knowledge and skills required for the
task. The individual in charge of the safety system (i.e., Safety officer) may
also have a team of appointed assistants. BSPR personnel are not likely to be
involved in establishing and managing the incident scene safety system, but will
be expected to operate within the system, as will all on-scene emergency
responders. BSPR personnel should talk to the Safety Officer to obtain
incident-specific safety procedures. If an incident scene safety system has not
been established by first-responders, BSPR personnel should call this to the
attention of the Incident Commander and, if necessary, assist in establishing the
system.
a. Hazard Control Zones
One component of the safety system is establishing hazard (or safety)
control zones at the incident scene. The zones are established to protect
response personnel by limiting the number of people in the most
hazardous areas. The exact size and configuration of these hazard control
zones will be determined at each particular incident, as they must be
based upon incident-specific factors and situations (e.g., chemical and
physical hazards, atmospheric conditions, topography, etc.). The Safety
Officer must establish these zones and visually designate their locations.
Visual observations and air monitoring data will help in determining the
boundaries of the zones, which should be designated by barrier tape,
barricades, traffic cones, rope, and the like. The standard hazard control
zones include the following:
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#

"Hot Zone" - Area of maximum hazard surrounding the
damaged containers or fire area; only entry team allowed
within.

#

"Warm Zone" - Area of moderate hazard, beyond the Hot
Zone, where backup crews stand by and decontamination
takes place.

#

"Cold Zone" - Area beyond the Warm Zone that poses
minimal or no hazards to emergency responders. The
command post, most or all of the deployed apparatus, and the
resource staging area are located in the Cold Zone.

During the incident, safety control zones should be adjusted as necessary
to compensate for changing incident scene conditions.
b. Positioning of Personnel and Resources
Based upon the hazard control zones, the Safety Officer must advise the
Incident Commander of the safest locations in which to deploy personnel
and resources. An absolute minimum number of personnel, apparatus,
and equipment should be deployed in the "Hot" and "Warm" zones in
order to limit exposures to contaminants. Apparatus and major pieces of
equipment should be positioned in such a manner that allows for
emergency escape routes, as well.
c. Personal Protective Equipment
Selection and use of personal protective equipment (PPE) is another
component of the incident scene safety system. The Safety Officer must
determine the types of PPE needed for each of the three hazard control
zones, with particular emphasis on PPE required in the "Hot" and
"Warm" Zones. BSPR personnel should only be operating within the
"Cold Zone." Check with the Safety Officer as to what type of PPE is
needed in that zone. It is likely that the standard-issue PPE provided to
BSPR personnel will be adequate for their incident scene response
activities. If not, BSPR personnel will have to make arrangements to
secure the use of appropriate PPE or withdraw from the area entirely.
Selecting appropriate PPE and using it properly is not an easy task. One
must match the PPE to the chemical(s) involved, atmospheric conditions,
physical hazards presented, and the physical condition of the user.
The attachments at the end of this section contain several helpful
references that should be consulted for selecting and using PPE. The
references were extracted from several excellent documents published
by the U.S. Environmental Protection Agency (EPA), National Institute
for Occupational Safety and Health (NIOSH), Occupational Safety and
Health Administration (OSHA), and U.S. Coast Guard (USCG). The
appendix contains several tables, matrices, listings, and narratives
presenting information on the following topics:
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#

Attachment 2.1-1 - Types of PPE and accessories (by body
part protected; i.e., full body, head, eyes and face, ears, hand
and arms, feet, etc.);

#

Attachment 2.1-2 - Sample protective ensembles (including
protection provided, when to use, and limiting criteria);

#

Attachment 2.1-3 - Advantages and disadvantages of the
various categories of respiratory protective equipment (i.e.,
SCBA, supplied-air respirator, air-purifying respirator);

#

Attachment 2.1-4 - Types of self-contained breathing
apparatus (including advantages and disadvantages);

#

Attachment 2.1-5 - Selecting chemical protective clothing;

#

Attachment 2.1-6 - Selecting the level of protection based
upon atmospheric vapor/gas concentrations;

#

Attachment 2.1-7 - Protective materials (including
advantages and disadvantages);

#

Attachment 2.1-8 - Compatibility between suit materials and
chemicals;

#

Attachment 2.1-9 - Physical characteristics of chemical
protective clothing; and

#

Attachment 2.1-10 - Sample donning and doffing procedures.

d. Safe Operating Practices
Safe operating procedures should also be covered in the incident scene
safety system and enforced by the Safety Officer. These procedures
should address the following topics at a minimum:
#

Establishing hazard (or safety) control zones (see above);

#

The use of appropriate protective gear and equipment (see
above);

#

Limiting the number of personnel in the "Hot" and "Warm"
hazard control zones;

#

Establishing a "buddy system" for all personnel operating
within contaminated areas;

#

Avoiding contact with all contaminants and contaminated
surfaces whenever possible;
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#

Advising all response personnel of site control and safety
policies;

#

Staying upwind and upgrade of released chemicals;

#

Designating an entry team support crew to assist in dressing
the entry team, keeping track of air supply time requirements
of the entry team, and keeping track of the exposure time of
the entry team;

#

Utilizing the most experienced personnel for the most
hazardous tasks;

#

Establishing hand/arm signals as a backup communication
system between responders working in encapsulated suits,
and establishing an emergency signal (e.g., continuous
airhorn blast) for emergency withdrawal;

#

Positioning a backup team in the "Warm Zone" in case they
need to rescue personnel from the "Hot Zone";

#

Providing medical monitoring for personnel before and after
"Hot" and "Warm" Zone operations (see below);

#

Monitoring (visually and through communications contact)
the welfare of personnel operating with the "Hot" and
"Warm" zones;

#

Ensuring that all personnel understand and know how to
perform their assignments prior to initiating them;

#

Ensuring that responders do not accidentally ingest
contaminants through eating, drinking, or smoking;

#

Enforcing a "No Smoking" policy at incidents involving
flammable or combustible materials;

#

Decontamination of protective gear and response equipment
(see below);

#

Replacing fatigued personnel with "fresh" personnel;

#

Adjusting the hazard control zones to reflect changing
conditions;

#

Halting any unsafe operation;

#

Establishing a rest and rehabilitation area that offers
protection from the elements and has toilet facilities.

2.1-16

NOTES
Additional safety practices can be found in Attachment 2.1-11 at the end
of this section. For further information concerning safe operating
procedures and site safety, refer to the following publications and
documents:
#
#
#
#
#
#

Field Standard Operating Procedures (FSOP) #9 - Site
Safety Plan. Environmental Protection Agency, April 1985.
Standard Operating Safety Guides. Environmental Protection
Agency, July 1988.
Hazardous Materials Incident Responde Operations,
Environmental Protection Agency, August 1988.
Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities, NIOSH/OSHA/
USCG/EPA, October 1985.
Hazardous Materials: Managing the Incident, Noll,
Hildebrand, and Yvorra, Fire Protection Publications,
Oklahoma State University, Stillwater, Oklahoma, 1988.
Safety Guidelines for DEC Division of Water Personnel,
November 1982.

e. Medical Monitoring and Emergency Medical Care
Medical monitoring and care is another component of an incident scene
safety system. The Safety Officer must ensure that there are qualified
medical personnel on hand to check and, if necessary, treat sick, injured,
or contaminated response personnel. Medical personnel must also be
present to check the vital signs (i.e., blood pressure, pulse, and
respiration rate), weight, body temperature, and general health of all
personnel before and after they enter the "Hot" or "Warm" Zones. The
Safety Officer must also ensure that there are sufficient emergency
medical units (i.e., Advanced Life Support and Basic Life Support
ambulances) and equipment (i.e., bandages, oxygen, IV fluids, drugs, etc.)
on-scene to handle medical monitoring and care operations. The Safety
Officer will need to coordinate medical monitoring and care with the
EMS Officer or other senior-level EMS representative.
Medical monitoring is very important for all emergency responders at an
incident. Whereas the entry and backup teams are monitored before and
after entering hazardous areas, all responders who may have been
exposed to contaminants must be medically monitored afterwards. If
signs or symptoms of chemical exposure or other medical problems are
noted, the victim should be treated at the incident scene, when
appropriate, and transported to a hospital for evaluation by a physician.
Persons who do not show immediate signs or symptoms of illness or
distress should be examined by a physician, anyway, as a precaution.
The signs and symptoms of some chemicals (e.g., certain pesticides) may
not appear for several hours or days. Prior to leaving an incident scene,
personnel should be briefed by the Safety Officer or EMS Officer on the
signs and symptoms of exposure to the involved chemical(s) so that they
can seek immediate medical treatment when required.
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BSPR personnel should rarely be exposed to contaminants due to their
limited involvement in emergency response activities; however, any
BSPR personnel who were exposed, or think they may have been
exposed, to chemicals should be monitored by on-scene EMS personnel
and evaluated by a physician. Any comprehensive medical examination
that is necessary should be conducted by a physician who has access to
your baseline medical profile as well as records regarding your annual
physicals and any other medical examinations.
Emergency medical care that becomes necessary due to injury or illness
contracted at the incident scene must be administered as soon as possible.
Patient contamination or the possibility of contamination will complicate
treatment efforts considerably. When treating contaminated individuals,
medical personnel must consider the following precautions and
procedures:
#

Medical personnel will need to wear specialized protective
gear to protect themselves from contaminants on their
patient(s).

#

EMS personnel will need to take steps to protect their
equipment and the ambulances from contamination.

#

The patient(s) will have to be decontaminated as much as is
practicable prior to treatment and transport to the hospital.

#

Special protocols may be required in order to treat
chemically-exposed patients, including the administering of
chemical antidotes and drugs.

#

Patients will have to be transported to hospitals that have
proper decontamination facilities, equipment, and procedures
(except in cases where life-threatening problems, such as
cardiac arrest, breathing difficulties, etc., are involved).

#

Ambulances, equipment, and EMS personnel will require
decontamination prior to treating/ transporting other patients.

Whenever emergency responders are monitored or treated for chemical
exposure, records must be kept and made available to the patient and to
treating physicians upon request. Medical records and exposure logs
must be complete and accurate in order to be useful during subsequent
review.
f. Decontamination
Another component of the incident scene safety system is decontamination
of response personnel, protective gear, and response equipment.
Decontamination is performed for the purposes of protecting the health
of emergency personnel, preventing the spread of contamination, and
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salvaging personal protective equipment (PPE) and other response
equipment to permit reuse, when feasible.
Decontamination (decon) operations can be quite elaborate such as those
recommended by EPA, NIOSH, and OSHA for hazardous waste site
activities, where circumstances allow for a more comprehensive
approach (i.e., sufficient time to plan decon operations and to obtain
appropriate decon resources and sufficient personnel are available at the
site, etc.). For example, for decon of Level-A PPE, EPA recommends a
19-step procedure that involves the establishment and operation of 19
separate decon "stations" (in an assembly line fashion) which require a
significant number of personnel and resources to operate effectively.[2]
Rarely would there be this quantity of trained personnel and decon
resources available at an emergency incident to allow a decon operation
of this magnitude to take place on a timely basis. For this reason, a more
practical approach to emergency scene decon is presented below, which
takes into account the need to set up the decon area quickly with limited
on-scene resources. The recommended approach is the "Nine Step
Decon Procedure" presented in the publication Hazardous Materials:
Managing the Incident, written by and for hazardous materials emergency
responders.
BSPR personnel have three main responsibilities regarding
decontamination: (1) to ensure that they themselves undergo decon when
necessary, (2) to ensure that all exposed emergency responders are
properly decontaminated, and (3) to ensure that decon operations are
conducted in a manner that minimizes environmental contamination.
BSPR personnel should assist the Decon officer (probably an EMS or
fire department officer appointed by the Incident Commander) in
establishing and overseeing decon operations and should coordinate the
decon of exposed BSPR personnel with the Decon Officer. The decon
operation itself should be performed by a team of trained personnel (i.e.,
the Decon Team) composed of on-scene responders from the local EMS
organization, fire department, health department, etc., under the
supervision of the Decon Officer and Safety Officer.
The Decon Officer's first task is to determine where decon will take
place. That decision will depend upon the following factors:
#

Weather conditions (i.e,. temperature, precipitation, wind);

#

Incident scene topography and physical characteristics;

#

Presence of environmentally sensitive areas (e.g.,
waterways, ponds);

#

Chemical and physical hazardous present;

#

Availability of decon resources.
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Ideally, the decon area should be upwind and uphill of the involved
containers and chemical(s) and remote from storm drains, manholes,
waterways, bodies of water, etc. The above factors, however, may
necessitate the establishment of a decon area in a less than ideal setting.
Adverse weather or the unavailability of adequate resources may even
necessitate the establishment of an off-scene decon site such as a fire
station, school, or hospital. Off-scene decon, however, will be more
complicated due to the following reasons:
#

The need to transport contaminated personnel and equipment
to the off-site location;

#

The need to decontaminate the transport vehicles;

#

The need to confine or treat contaminated decon runoff if a
holding tank is not in place at the facility.

After choosing a safe and practical decon site, the Decon Officer must
obtain technical guidance on the proper method of decon for the specific
chemical(s) involved. Sources of technical information include chemical
manufacturers, computer databases, technical assistance hotlines, books,
PPE manufacturers, toxicologists, chemists, etc. Information on
contacting these sources should be contained in emergency response
plans of state and local agencies. Technical guidance that must be
obtained includes methods of decon (for humans and equipment), special
detergents and neutralizers required, safety precautions, disposal
information, etc.
Based upon the technical guidance obtained, the Decon Officer, in
conjunction with the Safety Officer, must evaluate the health and safety
aspects of the recommended decon method(s) and select the safest, most
effective, and most practical method to attempt. Exhibit 2.1-3 should be
used as a tool in making this decision.
After determining the manner in which decon will be accomplished, the
Decon officer must obtain the equipment, materials, solutions, and
supplies needed to conduct a safe and effective decon operation. Due to
time limitations, the Decon Officer and Team may have to perform a
preliminary decon of personnel with available resources (making sure
that decon solutions are compatible with the chemical contaminants) and
follow up with a more thorough decon when more appropriate resources
arise. Exhibit 2.1-4 provides a sample listing of resources that may be
required for decon operations. In addition, commonly used decon agents
include water (for dilution and rinsing), household detergents, isopropyl
alcohol, sodium hypochlorite (household bleach), sodium hydroxide,
sodium carbonate slurry (washing soda), and calcium oxide (lime)
slurry.[3] Emergency response units may already carry some of these
products for decon purposes, and if not, these products can normally be
obtained from nearby stores, industrial sites, or other sources.
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When decon resources have been assembled at the decon site, the Decon
Team can set up the decon area in accordance with the layout determined
by the Decon Officer. If the decon area is at the incident scene and
established within the "Warm Zone," the Decon Team must wear
appropriate PPE during both set-up and operation of the decon area.
The level of protection worn by the Decon Team is determined by:
#

Expected or visible contamination on workers;

#

Type of contaminant and associated respiratory and skin
hazards;

#

Total vapor/gas concentrations in the "Warm Zone";

#

Particulates and specific inorganic or organic vapors in the
"Warm Zone"; and

#

Results of swipe tests.
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Exhibit 2.1-3
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Exhibit 2.1-4

Source:

Occupational Safety and Health Guidance Manual for Hazardous Waste Site
Activities, NIOSH/OSHA/USCG/EPA, U.S. Government Printing Office, 1985.
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In situations where Decon personnel may be contaminated with
unknowns, highly volatile liquids, or highly toxic materials,
decontamination workers should wear Level B protection (see
Attachment 2.1-2 at the end of this section). Otherwise, Level C
protection should be worn.[4]
The decon area should be set up in an "assembly line" manner whereby
contaminated personnel and equipment enter at the "dirty" end (entry
point), proceed through a series of "stations" where various decon
procedures occur, and exit into a "clean" area. Along the decon
"assembly line," there should be a dirty (contaminated) side and a clean
side established. The dirty side should have trash cans or drums for
holding contaminated PPE or equipment that will require
decontamination disposal. The clean side should be reserved for placing
PPE and equipment that has been thoroughly decontaminated. Down the
middle of the decon area, the Decon Team should set up the wash tubs,
equipment, brushes, rags, decon solutions, shower facilities, etc., that
will be used to decontaminate the contaminated response personnel.
Upon setting up the decon area, the Decon team should refill their SCBA
(if applicable) and take their assigned positions at the various decon
stations.
As mentioned earlier, the "Nine Step Decon Procedure" is recommended
for decontamination of emergency responders.[5] The steps are briefly
described below:
#

Step 1 - Guide the contaminated personnel into the decon
area through the designated entry point. Have them drop off
any hand carried tools, monitors, or other equipment on the
"dirty" side of the decon area.

#

Step 2 - Remove as much solid or liquid contaminants as
possible from the PPE of the contaminated person by means
of low-pressure water from a shower or hoseline. Dike the
runoff or divert it to a retention basin or holding tank for later
treatment and/or disposal.

#

Step 3 - Remove SCBA and place it in the "dirty" area for
later decontamination.

#

Step 4 - Remove protective clothing and place it in the
"dirty" area for later decontamination or disposal. Put
clothing in a drum, trash can, or plastic bag in order to limit
the spread of contaminants.

#

Step 5 - Remove street clothes, underclothing, and any
personal items (jewelry, wallet, etc.) and place them in the
"dirty" area. Put the clothing and items into plastic bags,
label them with the owner's name, and provide security for
them.
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#

Step 6 - Have the person thoroughly wash themselves under
a shower, with liberal quantities of soap applied with a
sponge. Ensure that the individual takes special care to wash
his/her head, ears, groin area, and finger and toe nails, where
contaminants can become lodged. Dike the runoff or divert
it to a retention basin or holding tank.

#

Step 7 - Have the now-clean person dry off and dress in
supplied coveralls or hospital gown. Put the towel(s) in a
plastic bag and place the bag in the "dirty area."

#

Step 8 - Send the decontaminated person to a remotely
located emergency medical station where paramedics or
other qualified medical personnel can evaluate the person.
If necessary, the person will be treated on-scene and/or
transported to a hospital for treatment.

#

Step 9 - If the person is found to be medically fit, send
him/her to a rest and rehabilitation area and observe their
well-being while they rest. Complete and verify records
regarding the individual's decontamination and medical
evaluation. If at any time the person shows signs or
symptoms of chemical exposure, have them evaluated again
by on-scene medical personnel and transport them to a
hospital.

Steps 5 through 7 should be performed inside a tent, decon trailer, or
building in order to protect the person from the elements as well as from
on-lookers. In addition, showering should be done with warm water.
If at any time during the decon process the contaminated person is
suffering significant medical distress, the person should be removed from
the decon area and treated immediately by qualified medical personnel.
Unless it is a life-threatening situation, the patient should be
decontaminated as much as is practicable prior to treatment.
After people have been decontaminated, the Decon Team should attempt
to decontaminate PPE, tools, and equipment as much as possible. Items
that absorbed chemicals will have to be disposed of or sent to private
contractors for proper decontamination. Protective clothing should be
decontaminated in accordance with the manufacturer's recommendations.
Respiratory protective equipment and monitoring/sampling devices will
probably have to be sent to the manufacturer or a qualified servicing
center for decontamination and/or repair. Brooms, shovels, and similar
tools will very likely need to be disposed of. The Decon Team may find
it necessary or beneficial to transport containerized or bagged equipment
to an off-scene facility in order to perform more effective
decontamination. If so, proper procedures must be followed in order to
ensure the safety of personnel and to prevent the spread of contaminants.
Following equipment decon, the items should undergo a swipe test to
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determine whether equipment is completely clean. The cloth or paper
patches used in the swipe tests must be analyzed at a qualified laboratory.
Equipment should not be reused unless it is free of external and internal
contaminants.
Following the decon process, the Decon Team must clean and
disassemble the decon area, dispose of wastes, and return the site to its
normal state. More specifically, the Decon Team, under the direction of
the Decon Officer, health department, and DEC, must do the following:
#

Decontaminate all of the decon equipment that is
salvageable, so it can be reused;

#

Place all waste materials in drums;

#

Decontaminate all members of the Decon Team;

#

Make arrangements for removal and disposal of confined
wastewater and other wastes;

#

Disassemble the decon area and coordinate the return of any
borrowed resources.

6. Dealing with Specific Health and Safety Hazards
Each petroleum or hazmat spill incident will present a unique set of potential
health and safety hazards. There is, therefore, no one set of hazards that you
will encounter consistently, and no one set of preventative/remedial measures
that can be recommended. We have outlined below, however, issues pertinent
to some of the more common health and safety hazards.
a. Chemical Exposures
Preventing or minimizing your exposure to toxic chemicals is your
primary concern. There are four major ways in which a chemical can
gain entry into your body: through inhalation, ingestion, dermal (skin)
and eye absorption, and injection (puncture wound).
For most spill/leak incidents, your most significant concern will be
exposure via inhalation. Assess the threat to yourself by comparing the
ambient air concentrations you or others measure at a site with the
different chemical exposure thresholds established by OSHA. If these
levels are exceeded, keep all persons lacking appropriate protective gear
from the hazardous area.
Familiarize yourself with the special terminology used to describe the
various exposure thresholds.
#

An OSHA permissible exposure limit (PEL) is an 8-hour
time-weighted average (TWA) concentration. The OSHA2.1-26
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PEL for a chemical is a legally enforceable workplace
standard.
#

The Threshold Limit Value-Time Weighted Average (TLVTWA) is "the time-weighted average concentration for a
normal 8-hour workday and a 40-hour workweek, to which
nearly all workers may be repeatedly exposed, day after day,
without adverse effect."[6] The TLV-TWA is developed by
the American Conference of Governmental and Industrial
Hygienists (ACGIH).

#

The Immediately Dangerous to Life or Health (IDLH) level
is defined as the level at which "one could escape within 30
minutes without experiencing any escape-impairing or
irreversible health effects."[7] The IDLH levels are
developed by the National Institute for Occupational Safety
and Health (NIOSH). A spill responder should avoid being
exposed at the IDLH level for any length of time without
appropriate respiratory and dermal protection.

Determine the OSHA-PEL, TLV-TWA and IDLH levels for the
substances known to be involved before placing yourself in a situation
where an airborne exposure is possible. Knowing these levels for the
substances of concern allows you to make the appropriate decisions
regarding respiratory protection for yourself and others. Exhibit 2.1-5
provides you with some of these OSHA levels for several chemicals
encountered frequently. Another more complete source of this
information is the NIOSH Pocket Guide to Chemical Hazards; we
recommend that you obtain a copy and bring it with you when you
respond to incidents.
Potential chemical exposure through the skin and/or eyes may also be a
significant concern. Wearing personal protective clothing and splash
goggles can minimize the possibility of a chemical exposure to the skin
or eyes.1 If a chemical comes in contact with the skin or the eyes, be sure
to flush skin or eyes with water for at least 15 minutes and seek medical
attention.
In general, the ingestion or accidental injection of a hazardous substance
during your spill response activities is not common, but exposure by
these means is possible. Be aware, however, that smoking, eating,
drinking, and gum chewing in the contaminated areas can increase your
potential for ingesting hazardous substances. Wearing safety shoes,
avoiding physical

1
There are numerous guides available to assist you with the choice of an approved material
to prevent skin exposure to a chemical. Some of these guides are listed at the end of this section.
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Exhibit 2.1-5
OSHA-PEL and IDLH Levels for Chemicals
of Concern in Spill Response Worka
Chemical

OSHA-PELb,c

IDLH b,d

Acetic acid

10 ppm

1,000 ppm

Acetone

1,000 ppm

20,000 ppm

Ammonia

50 ppm

500 ppm

Benzene

1 ppm

2,000 ppm

Carbon dioxide

5,000 ppm

50,000 ppm

Carbon monoxide

50 ppm

500 ppm

Carbon tetrachloride

10 ppm

300 ppm

Chlorine

1 ppm

25 ppm

Ethyl acetate

400 ppm

10,000 ppm

Ethyl benzene

100 ppm

2,000 ppm

Hydrochloric acid

5 ppm

100 ppm

Hydrogen cyanide

10 ppm

50 ppm

Hydrogen sulfide

20 ppm

300 ppm

Isopropanol

400 ppm

20,000 ppm

Liquified petroleum gas

1,000 ppm

19,000 ppm

Methyl ethyl ketone

200 ppm

3,000 ppm

Methyl isocyanate

0.02 ppm

20 ppm

Nitric acid

2 ppm

100 ppm

Nitrogen dioxide

5 ppm

50 ppm

Phenol

5 ppm

100 ppm

Phosgene

0.1 ppm

2 ppm

Styrene

100 ppm

5,000 ppm

Sulfuric acid

0.54 ppm

4.32 ppm

Sulfur dioxide

5 ppm

100 ppm

Toluene diisocyanate

0.02 ppm

10 ppm

a

The chemicals listed in this table were chosen for inclusion because they are extremely
toxic, are frequently found at incident scenes, and/or are constituents of a commonly
encountered
petroleum product.
b
Field detection method is detector tubes unless otherwise noted.
c
An OSHA permissible exposure limit (PEL) is an 8-hour time-weighted average (TWA)
concentration.
The OSHA-PEL for a chemical is a legally enforceable workplace standard.
d
The Immediately Dangerous Life or Health (IDLH) level is defined as the concentration
at which one could escape within 30 minutes without experiencing any escape-impairing or
irreversible health effects.
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hazards, and using your common sense will help minimize the possibility
of accidental exposure via a puncture wound.
b. Explosive Conditions
As discussed further in the section on Equipment, Training, Calibration,
and Maintenance, use an explosimeter routinely at incidents to determine
if explosive atmospheres and flammable vapors are present.
Explosimeter readings are meaningful only if there is approximately 21
percent oxygen present (i.e., lower readings would be indicative of an
oxygen-deficient atmosphere, see Subsection c. below). Do not depend
on your explosimeter readings if the oxygen level is less than 19.5
percent or greater than 21 percent.
A reading of 10 percent of the lower explosive limit (LEL) serves to
trigger continued monitoring; proceed cautiously with all further work
(see below). At 25 percent of the LEL, all work should cease and you
(and others) should immediately evacuate the area. Measures should
then be taken, if possible, to reduce the vapor concentrations (see Part
1, Section 6.3, Vapors in Structures, Sewers, and Underground Utility
Lines).
Take these measures to minimize the possibility of an explosion or a fire:
# Use non-sparking, explosion-proof instruments when
first monitoring an unknown spill/leak situation.
# Keep all potential ignition sources away from an
explosive or flammable environment.
# Use chemical compatibility tables whenever placing
different chemicals in close proximity, so as to avoid a
chemical reaction that could lead to an explosion
and/or fire.
You may also be concerned with the ignitability of petroleumcontaminated soils. There are really two issues: (a) whether the soil
qualifies as a hazardous waste, and (b) whether these soils need special
handling to control the safety hazards associated with the volatile organic
emissions coming off such soils.
EPA, in its preamble to the final federal UST technical standards rule,
says the following concerning whether petroleum-saturated soils are a
characteristic hazardous waste:
Although some states require the use of the EPA tests (for
ignitability and EP toxicity), petroleum-contaminated soils do
not satisfy the EPA criteria for an ignitable hazardous waste.
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A substance is classifiable as a hazardous waste if it exhibits
the characteristic of ignitability according to one of the
following four criteria. . . (1) a liquid containing less than or
equal to 24 percent alcohol having a flashpoint less than 140
degrees F; (2) a nonliquid, but capable under standard
temperature and pressure of causing fire through friction,
absorption of moisture, or spontaneous chemical changes
which burns so vigorously and persistently that it creates a
hazard; (3) an ignitable compressed gas. . . or (4) an oxidizer.
. . . Gasoline-contaminated soils do not satisfy criteria (1),
(3), or (4). They do satisfy the nonliquid requirement of
criterion (2); however, the Agency has concluded that they are
very unlikely to be ever capable of causing fire by friction,
absorption of moisture, or spontaneous chemical changes.
These soils, therefore, should not be a hazardous waste under
Subtitle C of RCRA due to ignitability.
EPA goes on to say, however, that:
There are potential threats that need to be considered in the
management of petroleum-contaminated soils. . . . [These soils]
can contribute significant amounts of volatile compounds to the
air or be the source of dissolved contaminants in ground water.
. . . Today's final regulations leave the off-site management of
these concerns to existing state and local requirements.
This statement makes it clear that a pile of petroleum-saturated soil in a
confined area could result in vapor accumulation to explosive levels.
Further, soils saturated with free product could also ignite if exposed to
flame or heat. Therefore, while a petroleum-contaminated soil may not
be classifiable as ignitable under the hazardous waste regulations, these
soils can present a flammability hazard if not properly managed. You
will find more on proper on-site and off-site soil management in Part 2,
Section 3, Proper Management of Spill Residuals and Debris.
c. Oxygen-Deficient Environments
A reading of less than 20.9 percent oxygen content is indicative of an
oxygen-deficient atmosphere. Sustained oxygen levels below 16 percent
are life threatening. You are most likely to encounter depressed oxygen
levels in confined, poorly ventilated spaces such as (but not limited to)
basements, belowground utility vaults, sewers, or the interior of a tank.
Simple asphyxiants such as methane, nitrogen, and carbon dioxide can
also displace the air in a confined space resulting in decreased oxygen
levels, and chemical reactions that utilize oxygen can result in decreased
atmospheric oxygen levels.

2.1-30

NOTES
You should always measure oxygen levels (and take a LEL reading) with
an oxygen meter or combined oxygen meter-explosimeter before entering
a confined area. If your measurements indicate an oxygen-deficient
atmosphere, take steps to increase ventilation of the area until the oxygen
level is safe, and/or use breathing equipment that would allow you to
enter the area safely. 2
d. Heat and Cold Stress
Heat or cold stress can be a concern. If you anticipate having to deal
with temperature extremes, know how to recognize the symptoms of heat
or cold stress, know how to deal with their effects, and have the
necessary materials on hand to deliver treatment. Additional information
on the recognition and treatment of heat or cold stress is contained in
Appendix P ("Recognition and Treatment of Heat and Cold Stress").
Review the material in this appendix carefully.
e. Noise Hazards
Excessive noise levels can represent two kinds of hazards. The first and
most obvious is that high noise levels can cause discomfort, pain, or a
temporary or permanent hearing loss. You should avoid working in any
environment where noise levels are above your discomfort threshold
without the use of hearing protection. A noise emanating from a stressed
container may also be a warning of impending container failure,
requiring appropriate safety precautions.
The second hazard associated with excessive noise is the inability to
communicate effectively with others at the incident scene. Your own
hearing and that of others is also reduced when you and others are
wearing many types of personal protective equipment. Make sure
communication between yourself and others at the incident site is audible
and clear, and monitor your own surroundings.
f. Ionizing Radiation
You may encounter spills that expose you to ionizing radiation hazards.
There are three main types of ionizing radiation: alpha, beta, and
gamma. A Geiger-Mueller radiation meter can be used to detect all three
of these forms of ionizing radiation.
Alpha radiation travels approximately one quarter of an inch in air with
little penetrating power. It does not pose a substantive health risk when
the source is external to the human body. If an alpha-emitting source is
2
Although rare, you may find that taking oxygen level readings in a confined space in the
presence of leaking oxygen gas cylinders or after the reaction of an oxidizing agent (e.g.,
potassium permanganate) can result in an oxygen reading greater than 21 percent. An oxygen
level of greater than 21 percent will affect the validity of combustible gas indicator readings.
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ingested or inhaled accidentally, however, alpha radiation will pose a
significant health threat. Both beta and gamma radiation emanating from
an external source can penetrate human skin causing damage to the skin
and underlying blood vessels. Gamma radiation has the greatest
penetrating power and can appreciably damage internal organs if
exposure is substantial.
The typical background radiation level at sea level in New York State
is approximately 0.01 millirems per hour. At levels greater than 2
millirems per hour, cease all site activities and evacuate the work
area.
g. Mechanical or Physical Safety Hazards
There are numerous mechanical and physical safety hazards that may be
encountered at an incident scene. Among the more common of these
hazards are the following:
#
#
#
#
#
#

Holes or ditches;
Electrical shock;
Sharp objects;
Slippery surfaces and steep grades;
Unstable surfaces (such as in a trench); and
Heavy equipment operation.

Many of these hazards can be compounded by loss of foot and hand
dexterity, decrease in peripheral vision, and added body heat load that
occurs when an individual is outfitted with some kinds of personal
protective equipment.
Since it is often difficult for heavy equipment operators to see or hear
other workers around them (especially when the equipment operator is
also wearing personal protective equipment), exercise caution while
working around such equipment or avoid working in the same area while
such equipment is operating. Warning sounds or lights may not be
sufficient to alert the preoccupied worker. If you must work in the
vicinity of operating heavy equipment, maintain eye contact with the
operator.
The use of low-voltage electrical equipment with ground-fault
interrupters and water-tight, corrosion-resistant connecting cables should
help to minimize the hazard associated with the use of electrical systems
on-site. You should also determine the location(s) of underground
electrical cables and overhead power lines so that response actions can
be planned accordingly. In general, heavy equipment should not be
operated within 15 feet of overhead power lines.
h. Working In or Near Water
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When working in, on, or near the water, be sure that you have on proper
clothing and a life jacket. Always work in teams of at least two people,
and be conscious of currents. If you work in or from a boat, be sure to
balance the load you carry and move about carefully. Exercise extra
caution when working with electricity near water.

i. Working in High Crime Areas
BSPR personnel should always be alert to the possibility of crimes being
committed against them while performing their duties, particularly in
areas where the crime rate is high (e.g., many sections of New York
City). Not only can DEC equipment be stolen or vandalized, but BSPR
personnel can be robbed or assaulted as well. In order to lessen the
chances of being a crime victim, BSPR personnel should follow these
recommendations:
# Work in groups of two or more whenever possible;
# Lock-up vehicles and close windows;
# Don't leave equipment unattended;
# Do not enter areas where trouble seems likely;
# Request police assistance when encountering an actual or
threatening emergency situation; and
# Do not carry large amounts of cash, and do not wear valuables
such as expensive watches and jewelry.
Should you become the victim of a crime or witness a crime,
immediately report the incident to the local police. If you have been
assaulted or have witnessed an assault that involves an obvious or
suspected injury, call for an ambulance and report the incident to the
police as well.
j. Hazards During Removal of Underground Storage Tanks
BSPR personnel should be aware of several safety and health hazards
present during removal3 of underground storage tanks (UST). The

3
UST removal, as used in this subsection, refers to the operation of removing the UST from
the ground following tank off-loading.
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hazards, many of which could be life threatening, including the
following:
# Fire/explosion involving the UST or product that has leaked out;
# Cave-in of the excavation site;
# Electrical hazards if underground or overhead power cables are
accidentally damaged;
# Fire hazard if underground natural gas lines are accidentally
damaged;
# Improperly supported heavy equipment (e.g., crane); and
# Inhalation of hazardous vapors.
The greatest hazard is that of fire and/or explosion. Flammable vapors,
possibly within their flammability range (i.e., range between upper and
lower explosive limits), are very likely to be present, especially if the
tank has holes, cracks, or tears. Open flames, lit smoking materials, or
sparks from any source (e.g., frictional sparking, static sparking) could
result in ignition of flammable vapors and, possibly, explosion of the
tank. Regarding explosion, tanks that are empty or near empty are at the
greatest risk of explosion due to the amount of vapor space within the
tank. A tank that has been removed from the ground presents the
possibility of a tank explosion involving rocketing of the tank ends and
360 degree scattering of tank fragments.
Other safety hazards face UST removal crews, as well. Backhoes may
unintentionally damage underground electrical or natural gas lines,
especially when equipment operators have no idea that these lines are
present. Backhoe operators must also be careful not to inflict damage to
the UST. As the excavation deepens, there is a real possibility of cavein occurring unless the backhoe is located far enough away and the
excavation is properly shored. When the tank lifting operation is taking
place, the involved crane can present several hazards. If it has not been
properly supported and stabilized, the crane can fall over, and if it is too
close to the excavation, the excavation may collapse and, possibly, result
in the crane or at least its boom falling into the trench and on top of the
UST. While operating, the crane may also come in contact with any onsite power lines, thus, causing an electrocution hazard.
Removal of USTs can also present a health hazard; that of hazardous
vapor inhalation. Even petroleum products, common UST commodities,
can be harmful to inhale due to hazardous and/or carcinogenic vapors
such as benzene, toluene, and xylene. Other UST commodities, such as
solvents, will likely pose acute and/or chronic health hazards, as well.
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Despite the hazards involved in the removal of USTs, BSPR and other
people involved in the operation can take several precautions and
mitigative actions to prevent accidents and lessen the impact of these
hazards. Precautions and mitigative actions include, but are not limited
to, the following:
# Establish a site safety plan and ensure that all on-site personnel
abide by it.
# Eliminate all sources of ignition, and strictly enforce a "No
Smoking" policy at the removal site.
# Throughout the removal operation, monitor for
flammable/hazardous vapors, and cease operations whenever
vapors reach 20% of the lower explosive limit.
# Wear appropriate protective clothing.
# Have at least one fire extinguisher, with a minimum rating of
20BC, readily available. (A rating of 20BC indicates that the
extinguisher will, upon proper usage, effectively extinguish a 20
square foot area of fire involving a flammable liquid and that it
can also be used to safely extinguish electrical fires.)
# Keep unnecessary people away from the excavation and heavy
equipment.
# Prior to excavating (the top of the tank will have been excavated
during tank closure):
-- Check the locations of underground and overhead electrical
and other utility lines so that you can avoid damaging or
contacting them;
-- Introduce an inert material (e.g., nitrogen gas, dry ice) into
the tank to reduce the changes of ignition of vapors (the
atmosphere inside the tank must be lowered to less than
20% of the lower explosive limit);
-- Plug or cap all accessible holes at the top of the tank;
-- Take and analyze soil samples around the tank;
-- Position a supervisor in a location where he/she can safely
observe the excavation operation and remain in radio or
visual contact with the backhoe operator. (Note: Radios,
if used, should be intrinsically safe.)
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# During the excavation operation, ensure that the backhoe
maintains a safe distance away from the excavation and that
excavated materials are placed at least two feet back from the
edge.
# Prior to the tank lifting (removal) operation:
-- Ensure that the crane is fully capable of lifting the tank;
-- Position the crane away from overhead wires and far
enough back from the excavation to prevent cave-in;
-- Ensure that the crane has been adequately stabilized;
-- When personnel enter the trench to attach lifting straps
around the tank, the trench must first be monitored to ensure
that safe entry is possible and shored in accordance with
OSHA regulations; and
-- Position a supervisor in a location where he/she can safely
observe the removal operation and remain in radio or visual
contact with the crane operator.
# During the removal operation:
-- Ensure that the crane maintains a safe distance away from
the trench;
-- Cease operations if the sling/cable supporting the tank
comes loose or appears weakened or overstressed;
-- Ensure that the removed tank is carefully placed onto the
awaiting transport truck and secured to the truck tightly;
-- If the tank is leaking any liquid product, initiate appropriate
emergency response actions (refer to Part 1, Section 3,
Emergency Response).
7. Health and Safety Reference Materials
There are many good reference materials on health and safety regulations and
practices. Those suggested for your office library or spill response vehicle
include the following:
# National Institute for Occupational Safety and Health.
1985. "Pocket Guide to Chemical Hazards." The NIOSH
Pocket Guide provides OSHA-PELs, IDLHs, chemical,
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physical data, personnel protection information, and first
aid information.
# American Conference of Governmental Industrial
Hygienists. 1988-89. Threshold Limit Values for Chemical
Substances and Physical Agents in the Workplace
Environment and Biological Exposure Indices with Intended
Changes for 1989-90. The "TLV Handbook" provides
TLV-TWAs, TLV-STELs, TLV-ceiling values, chemical
abstract service numbers, special appendices on such
classes of chemicals as carcinogens and asphyxiants, and
information on physical hazards such as ionizing and nonionizing radiation.
# National Institute of Health and Human Services, Public
Health Service, Centers for Disease Control. 1984.
Personal Protective Equipment for Hazardous Materials
Incidents: A Selection Guide. Publication No. 84-1141.
# U.S. Department of Transportation. Guidebook for
Hazardous Materials Incidents (1987 Emergency Response
Guidebook)
# Dangerous Properties of Industrial Materials. 1984. Sixth
Edition. N. Irving Sax. New York: Van Nostrand
Reinhold. This reference contains sections on general
toxicology, industrial air contaminant control, and detailed
chemical and physical data on approximately 20,000
chemicals.
# Occupational Safety and Health Guidance Manual for
Hazardous Waste Activities, NIOSH, OSHA, USCG, and
EPA. October 1985.
# "Recordkeeping and Reporting Public Employees'
Occupational Injuries and Illnesses." 12NYCRR Part 801.
Effective March 10, 1986.
# Guidelines for the Selection of Personal Protection
Equipment, 3rd Edition. A.D. Schnope. American
Conference of Governmental Industrial Hygienists. 1987.
# Performance of Protective Clothing. R.L. Barker and G.C.
Colletta. American Society for Testing and Materials.
1986.
# Personal Protective Equipment for Hazardous Materials
Incidents: A Selection Guide, NIOSH Publication 84-114,
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U.S. Department of Health and Human Services, Public
Health Service, Centers for Disease Control, NIOSH.
1984.
# Standard Operating Safety Guides, Environmental
Protection Agency, Office of Emergency and Remedial
Response, 1988.
# Hazardous Materials: Managing the Incident, Noll,
Hildebrand, and Yvorra, Fire Protection Publications,
Oklahoma State University, Stillwater, Oklahoma, 1988.
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