Injury and Illness Prevention
Program (IIPP) Training
2017

Thank you Occupational Safety and
Health Act of 1970….
“To assure safe and healthful working conditions for
working men and women . . . .”
“Each employer shall furnish . . . a place of employment
which is free from recognized hazards that are causing
or are likely to cause death or serious physical harm
to employees.”

Training not only trains you,
but teaches you what you
already know.

And who else says I have to be here?
• CAL/OSHA
– In California every employer has a legal
obligation to provide and maintain a safe
and healthful workplace for employees,
according to the California Occupational
Safety and Health Act of 1973.
– A written, effective Injury and Illness
Prevention Program is required for every
California employer (10+).
http://www.dir.ca.gov/title8/3203.html
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Benefits of an Injury Illness Prevention
Program

Less workplace
injuries.

Reduction in
lost
time/restricted
work days.

Reduced
regulatory
issues from
inspections.

Less worker’s
compensation
costs.

Increased
employee
safety
consciousness.

6 Main Components of the IIPP
1.
2.
3.
4.
5.

Responsibilities
Maintain a written IIPP Manual onsite
Safety Team Goals
Provide Safety Training to all employees
Educate employees on methods to recognize
and control occupational hazards
6. Ensure all employees retain knowledge and
follow Scintillon/Allele‘s safety policies

Five years after 1991 when the IIPP requirement began, California
had a net decrease in injuries and illnesses of 19 percent.

3. Safety Team

Scintillon/Allele Safety Policy
• Safety is an essential part of
every job.
• All employees are
responsible for their own
safety and the safety of
others.
• Accidents are preventable.

Performs peer
review of new
procedures
and hazardous
materials for
safety and
compliance
with
regulations

Performs
monthly facility
inspections

Reviews
accident &
incident
reports and
follows up on
any corrective
actions as
needed

Tracks trends
and ensures
progress on
previous
meeting action
items

The safety committee can be compromised of employees
and health and safety consultants.

2

4. Provide safety training for all employees
When new or previously
unrecognized hazards
exist

When the IIPP
Program
is first
established
When new
employees
are hired and
annually
thereafter

New substances
or processes are
introduced

5. Educate employees to identify, evaluate,
and prevent occupational hazards:

•
•
•
•
•

Inspect workplace
Recognize Job Hazard(s)
How to comply with Regulations
Utilize Safety Data Sheets
Participate in investigations of injuries,
illnesses, or near misses.

New job assignments

Workplace Posting Obligations:
OSHA 300 LOG

Workplace Posting Obligations:
California Labor Law Posting:
• Minimum Wages, Payday
• Rights of employees working with
hazardous/toxic substances
• Workers' compensation benefits
• Compensation insurance carrier

This must be posted each year from February 1 to April 30th. The log tracks the
number of hours lost due to employee injuries or illnesses from the previous year.
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Access to Medical Records

• Scintillon/Allele employees have the right to see:

– Safety Data Sheets (SDSs)
– Hep. B Vaccinations & Physician’s Reports
– Chemical & Biological Monitoring Reports
– Incident Investigations & First-Aid Records

HAZARD COMMUNICATION
Look out for
that Hazardous
Material!

Safety Data Sheets
Cal/OSHA’s Hazard Communication Standard requires
employers to provide SDSs on site for all chemicals
found in the workplace.
SDSs provide information on:
Health Hazards Personal Protective Equipment
- First-Aid
- Physical & Chemical Properties
- Fire Fighting
- Stability & Reactivity Properties
- Spill Response
- Signs & Symptoms of
Exposure

HAZARD COMMUNICATION: PROP. 65
PROP. 65 WARNING
Was enacted through the Safe Drinking Water and
Toxic Enforcement Act of 1986 as a ballot initiative in
November 1986 to inform the public of the hazards
of certain chemicals used by a company.
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HAZARD COMMUNICATION: NFPA LABELS

NFPA Diamonds must be Posted:
– At entrances to areas using or
storing hazardous materials.
– Hazardous material storage
cabinets.

Hazard Classes:
0 = No Hazard
1 = Minor Hazard
2= Moderate Hazard
3 = Major Hazard
4 = Severe Hazard

PERSONAL PROTECTIVE EQUIPMENT
POLICY
PROTECTIVE GLOVES

PERSONAL PROTECTIVE EQUIPMENT
POLICY
EYE PROTECTION: Safety Glasses
- Required IN EVERY LAB AT Scintillon/Allele
- Must be worn if working with hazardous chemical or
biological material
- Employer will provide safety prescription glasses if
requested

Safety glasses must have side shields and meet
ANSI.Z87.1 standard.

A pointed 500 gm (1.1 lb) projectile is dropped 50 inches
¼ inch steel ball traveling at 150 ft/sec or 102 mph.
WILL NOT PENETRATE THE SAFETY GLASSES

PERSONAL PROTECTIVE
EQUIPMENT POLICY
4.) Closed Toed Shoes

- Required when conducting these activities, but
are not limited to:
A. The use of hazardous chemicals

B. Working with biological material
C. Decontaminating Equipment

REQUIRED IN ALL LABS
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PERSONAL PROTECTIVE EQUIPMENT
POLICY
3.) LAB COATS

What is “Ergonomics”?
Ergonomics is the scientific study of human work.
Ergonomic principals adapt work to a specific
person by designing tasks & tools or equipment to
fit the individual to prevent injuries to the
musculoskeletal system.

Required when working with hazardous chemical or
potentially infectious material – especially those
that have splash potential

Risk Factors

Workstation Set-Up

• Awkward Positions
–
–
–
–
–
–

Leaning forward at your desk
Typing with wrists at an odd angle
Raising shoulders while typing
Reaching to use mouse
Twisting neck to look at monitor or phone
Lifting objects from below waist or above shoulders

Avoid Reaching! Place keyboard, mouse, phone, etc.
close to you to prevent strain to shoulders, back & arms

• Excessive Force
– Typing with too much force or “pounding” the keys
– Lifting heavy boxes of paper or carrying office equipment
– Using improper grip
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What Not To Do:

What Not To Do:

• Extension cords can not be used for permanent use
(temporary wiring <90 days)
• Extension cords can not be extended through
walls, ceilings, or floors

Electrical wiring and other equipment that is damaged and
constitutes an electrical shock or fire hazard shall not be used.

• Power strip can not be plugged into
another power strip (“piggy-backed”)
• Power strip can not have two prongs
(should have three)
• Power strip can not create a trip hazard

What Not To Do:

X

A minimum of 3
feet of access is
required in front of
electrical panels and
power disconnects.

What To Do:

Storage:
All storage must be at least
1½ feet clearance from
ceiling with sprinklers.
2 feet clearance from ceiling
with no sprinklers
(Exception: wall storage)
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What To Do:

Injury or Illness Emergency
Procedures

All space heater(s) must be
equipped with the following:
 Tip-over protection
 Overheat sensor
 UL listed

NON-LIFE THREATENING
INJURIES AND ILLNESSES

LIFE THREATENING EMERGENCY
PROCEDURES
What to do:

1) Determine the extent and nature of the injury

2) Accompany the injured employee to Healthcare Provider

1) Call 911 for ambulance
A) State that this is an emergency
B) Identify the nature of the emergency

C) Identify the location by giving Scintillon/Allele‘s name & address

2) Within the scope of your training, administer first aid.
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LIFE THREATENING EMERGENCY
PROCEDURES
3) Injured will be transferred to the nearest
Emergency Treatment center specified by
Scintillon/Allele:

UCSD Thornton Hospital

MAJOR EMERGENCY
Ex. Natural Gas leak, Large Flammable or Toxic
Chemical Release, Power Outage
CALL 911
Notify Supervisor, Manager or Safety Officer
Evacuate the affected area per the emergency evacuation plan

NON-LIFE THREATENING
INJURIES AND ILLNESSES
IF YOU ARE THE PATIENT:
•Date and time of injury
•Details about the injury
•Scintillon/Allele’s address and phone number
•Claim number, if available
Receive medical treatment and follow physicians
directions.
Always be sure to receive a physicians statement
permitting to return to work.

AGENCY

Telephone

San Diego Department of Environmental Health
– Hazardous Materials Division

(858) 505-6657

California Emergency Management Agency

1(800) 852-7550

Injuries Reporting

All injuries and illnesses must be reported to the Safety Officer(s), Supervisor,
or Human Resources Representative
As soon as possible or at least within 24 Hours;
Before seeking treatment if possible, otherwise when you return
An Injury/Illness Report needs to be completed & given to Human
Resources
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Injuries Reporting
Near Miss Incident
• Slip/trip but do not fall
• Drop something that almost strikes foot

Typically less than 20% of near misses incidents are
actually reported.

Emergency Evacuation Procedures:
Know your exits, prior to an emergency
During an evacuation, employees are to:
• Secure experiments (IF POSSIBLE)
• Shut off equipment & close fume hood sashes (IF POSSIBLE)
• Evacuate the building to the staging area (not using the
elevator)

An investigation of a near miss will likely reveal the
acts, conditions, etc. that will need to be corrected.
“A near miss is often an inch or two away from Tragedy”

Fire Emergency
IF A FIRE WERE FOUND, SHOUT/NOTIFY THOSE
AROUND YOU THAT THERE IS A FIRE!!!!
1) If the fire is small, use a fire
extinguisher. Make sure that your
back is to an exit in case the fire
gets out of control.
2) If the fire is too big or becomes
out of control, immediately
evacuate the building.
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Using the PASS System to fight fires:

• Pull the pin.

Trivia Question: How long will a typical fire
extinguisher approximately last?

• Aim low (at the base of the
flames)

• Squeeze the lever above the
handle.
Twenty seconds

• Sweep from side to side.

Earthquake Preparedness

Earthquake Safety: What to Do During
• Indoors:

If you are not near a desk or table, drop to the floor against the
interior wall and protect your head and neck with your arms.

Avoid windows (glass), hanging objects, tall furniture
Do not run outside!
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Earthquake Safety
Bloodborne Pathogens and

• Outdoors:
Move to a clear area if you can safely do so; avoid power lines, trees, signs,
buildings, vehicles, and other hazards.

Chemical Hygiene
Training 2016

• What to Do After:
– Ensure that everyone is safe.
– Communication will follow to inform employees if an evacuation is
necessary.
– Check your area for materials or equipment that may have moved
or tipped over.

Training Overview
•
•
•
•

Bloodborne Pathogens
Chemical Hygiene
Spill Response
Waste Management

History of Bloodborne Pathogens Standard
168 deaths occur and
4,072 cases are reported

1978-1990
1900

1930-1978
1st record of
laboratory associated
infections occur

1974

22 Deaths occur

CDC and NIH release
publications

1991- Bloodborne Pathogens standard is adopted
(Cal/OSHA Section 5193)
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MWMA Definitions:

Medical Waste Management Act (MWMA)
(Oversees the generation, treatment, and disposal of medical waste throughout CA)

Definitions:
• Biohazardous Waste – includes any of the following:
– Human or animal cultures and stocks of infectious agents
– Wastes from the production of bacteria, viruses spores,
discarded live and attenuated vaccines
– Discarded animal vaccines
– Culture dishes and de-vices used to transfer, inoculate, and mix
cultures.
– Animal parts, tissues, fluids, or carcasses suspected of being
infectious
– Other potentially infectious material (OPIM)

•
•
•
•
•

Blood
Pericardial Fluid
Cerebrospinal Fluid
Synovial Fluid
Pleural Fluid

•
•
•
•

Peritoneal Fluid
Amniotic Fluid
Saliva in Dental Procedures
Any body fluid that is visibly
contaminated with blood (e.g.,
urine if visibly contaminated)

Biosafety Officer:

MWMA Definitions
• Human Pathogens

Madison McLaughlin

Microorganisms such as viruses or bacteria that
are present in human blood and can cause
diseases in humans

HBV

HIV

Examples of Other Potentially Infectious Materials (OPIMs):

HCV

Responsibilities:
• Assists in implementing Biosafety Program safety polices
• Conduct risk assessments before beginning work with an agent or
procedure new to the laboratory
• Brings biosafety concerns to the attention of the safety committee
• Assists employees with compliance of the Medical Waste Management
Act (MWMA)

Before you bring a new biological material into the
facility, or have any questions, please contact the
BSO
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Center for Disease Control (CDC) Risk Criteria for Establishing
Ascending Levels of Containment
A biosafety level (BSL) is a level of the
biocontainment precautions required to
isolate dangerous biological agents in an
enclosed laboratory facility.

• Biosafety Levels
– Defined by four ascending
levels of containment
– Evaluated using:
1.
2.
3.
4.

Infectivity,
Severity of disease,
Transmissibility,
Nature of the work being
conducted.

Routes of Transmission
Mucous
Membrane
Exposure
Material enters via
contact with eyes,
nose or mouth

•
•
•
•

Direct skin, eye or mucosal membrane exposure
to an agent
Ingestion of liquid suspension of an infectious
agent
Contaminated hand to mouth exposure
Inhalation of infectious aerosols.

CDC Biological Safety Levels

BSL-1

Basic level of protection and is appropriate for agents that are
not known to cause disease in normal, healthy humans.
Examples: Non-pathogenic E. Coli, Canine Hepatitis

BSL-2

Appropriate for handling moderate-risk agents that
cause human disease of varying severity by ingestion or
through percutaneous or mucous membrane exposure.
Examples: Staph Infection, Hepatitis A and B, Herpes

BSL-3

Appropriate for agents with a known potential for aerosol
transmission, for agents that may cause serious and potentially
lethal infections and that are indigenous or exotic
in origin.
Examples: Tuberculosis, West Nile, Yellow Fever

BSL-4

Work with dangerous or exotic agents that pose a high
individual risk of life-threatening disease, which may be
transmitted via the aerosol route and for which there is no
available vaccine or therapy.
Examples: Ebola Virus, Some hemorrhagic fevers

Screened Human Materials
Percutaneous
Exposure
Material enters
directly into the
body

• Parenteral inoculation by a syringe needle or other
contaminated sharp,
• Bites from infected animals and arthropod vectors;
• Non-intact skin

• Most commercial vendors of human materials
state that their products have been screened and
is negative for the presence of:
– HIV;
– Hepatitis B; and
– Hepatitis C

But, are the tests
100% accurate?
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Hepatitis B Virus

Are the Tests 100% Accurate?
The answer is NO
Screening lowers the risk, but does not eliminate it:
Abbott Hepatitis B Test Kit:
The association of infectivity and HBsAg is strong, however, it is recognized that
presently available methods for HBsAg detection are not sensitive enough to
detect all potentially infectious units of blood or possible cases of hepatitis.

Hepatitis B
HBV

• More than one million people are chronically infected
• California had 110 reported cases in 2014

• Symptoms include jaundice, fatigue, abdominal pain, loss
of appetite, nausea, joint pain, dark urine and clay-colored

CDC Study of HIV Test Kits:

bowel movements, which can lead to liver failure and

Overall EIA accuracy for HIV-Ab positive and HIV-Ab negative samples 99.1%.

Ortho Hepatitis C Test Kit:

death.
• (5-10%) will be unable to get rid of the virus and will
develop chronic infections.

HCV 2.0 EIA has a false-negative rate of 1 in every 30,000 donors.

http://www.hepb.org/hepb/statistics.htm

Hepatitis
Hepatitis B Vaccine

B

• Scintillon/Allele offers the Hepatitis B vaccination free of
charge to employees with a risk of exposure through your
Occupational Health Provider.
• A safe and effective three dose (0, 1 & 6 months) Hepatitis
B vaccine can prevent transmission.
– Treatment of exposed, un-inoculated individuals is to have the
vaccine within 7 days.
– A blood test 4 weeks later can confirm infection.

Hepatitis C





Although only 849 cases of confirmed acute Hepatitis C were reported in the
United States in 2010, CDC estimates that approximately 17,000 new HCV
infections occurred that year
Approximately 3.2 million persons in the United States have chronic HCV
infection.
Symptoms similar to Hepatitis B

There is NO vaccine to prevent Hepatitis C infection.
There is NO post-exposure treatment that will prevent a
person from contracting Hepatitis C infection.

If receive vaccine, employee needs to sign Hepatitis B Consent Form
If decide not to receive vaccine, employee needs to sign the Hepatitis B Declination Form.
Employee can choose to receive the vaccination at any time.
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HIV

Human Immunodeficiency Virus (HIV)
• Attacks the immune system causing initial flu-like
symptoms.
• Treatment can slow disease progression, but in 8-10
years, with the onset of AIDS, infections that do not
usually affect healthy people cause secondary diseases that
are eventually fatal.

Possible Occupational Routes of Transmission
Not a Route of Infection
Sexual Contact
Mosquitoes



Blood Transfusions
Cut by Contaminated Sharp
Biting (with Blood Contact)
Via an Non-Intact Skin

• Preventative medication following
exposure should be administered
within 24 hours.

Via the Eye
Sharing Drug Needles
Kissing (No Blood Contact)



During Birth

Route of Infection










How to Protect Yourself…
Basic Control Measures for Infectious Agents

Hepatitis B
7 Days

Hepatitis C

HIV

4 Days

2 Hours

• The exposure risks for most laboratory work will
be direct contact with the agents, or inadvertent
contact exposures through contaminated work
environments.

Amount of Time Virus Can Survive on a Dry Surface and
Still be Capable of Causing Disease
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Wash your Hands!

Handle equipment carefully
to prevent contamination of
people or external
surfaces. Discard if singleuse or decontaminate fully
prior to re-use.
Wear clean overalls, to
protect skin and
clothes. Wear face
protection to protect
from splashes.



Universal
Precautions

No eating, drinking
(or food storage) or
applying cosmetics
or contact lenses.

Wear clean
gloves.

Decontaminate
any surfaces.

Remove contaminated
gloves before using the
telephone, opening doors, or
using common equipment!
Indicate “dirty” and “clean”
laboratory equipment.

–

Removal of gloves.

–

Before leaving laboratory.

Wash hands with
antimicrobial soap, even
if gloves are worn.

Prevent Spread of Contamination!
Avoid wearing laboratory
coats outside of Labs, unless
during a fire drill or extreme
emergency.

Use soap and water immediately after:

BSL-1 Practices
• The laboratory does not need to be separated
from the general traffic patterns of the building.
• Work can be conducted on open bench tops using
standard microbiological practices.
• Containment equipment not required
• Personnel have general microbiological training and
follow general laboratory rules
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BSL-2 Practices

BSL-2 Practices

Secondary barriers in BSL-2
laboratories include separation of the
laboratory work area from public
access, hand washing sinks, and waste
decontamination.

3. When infectious materials are present in the
laboratory a hazard warning sign is posted on the
laboratory door stating:

1. Laboratory doors are kept closed
when experiments are in progress

Infectious Agent

2. The person conducting the BSL-2 procedures will
control access to the laboratory and ensure
personnel are wearing appropriate PPE

Generating Infectious Aerosols may
occur during:
• Pipetting
• Opening plates, tubes or bottles,
particularly after shaking or centrifuging

An aerosol of ~15,000 droplets
under 10m is produced when the
last drop of fluid in the tip of the
pipette is blown out with moderate
force.

• Opening sealed ampoules
• Reconstituting dry material
• Blending, mixing, stirring, grinding or
disrupting with a sonicator
Conduct these processes inside a BSC, wearing laboratory attire.
 Open glass ampoules with disinfectant-wetted cotton.
 Reconstitute dried material by slowly adding fluid.
 Fully decontaminate sonicators and ensure gaskets are present on
centrifuge cups.

Name and 24 Hour
Phone Number of
Emergency Contact
Special
Requirements for
Entering Laboratory

Biological Safety Cabinets (BSCs)
• Three types of BSCs (Class I, II,
III):
– Class I: Protect personnel
– Class II: Provides protection from
external contamination of material
being manipulated inside cabinet
– Class III: Gas tight system

• MUST BE Certified annually
• Protect both the product and the
employee by HEPA filtering the air
over the product and the exhaust
air leaving the cabinet.
Do not use for flammable, volatile chemicals, or anesthetic
gases
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Biohazard Signs and Labeling

Biohazardous Exposure Response

Biohazard labels are required on all
equipment that contacts infectious
material:
•
•
•
•
•

Shipping boxes,
Refrigerators,
Freezers,
Water-baths,
Containers used to store or transport

If any biohazardous package arrives that
appears damaged or is leaking, notify the
BSO and the supplier immediately!

Accidental Exposure Response

+ =
+ =

ONLY

+

Chemical Hygiene

Irrigate for 15 minutes, tell your supervisor/BSO and
seek immediate professional medical attention!
No evidence exists to show that squeezing the wound further
reduces the risk of bloodborne pathogen transmission.
The application of caustic agents (e.g., bleach) or the injection of
antiseptics or disinfectants into the wound is not recommended.
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Chemical Hygiene Program

Regulations
Cal/OSHA Standard Title 8, CCR 5194, “Hazard
Communication Standard
 Required for all employers engaged in handling hazardous
substances

Hazard Communication of
Hazardous Material Containers
Safety Data Sheets
Current Chemical Inventory

Cal/OSHA Standard Title 8, CCR 5191,
“Occupational Exposure to Hazardous Substances in
Laboratories”

 Applies specifically to Research Labs (many substances in small
quantities)

Chemical Hygiene Officers
Qualified by training and experience to be responsible for
overall chemical safety and hazard communication program

Madison McLaughlin

Implementing Exposure
Controls
Employee Information and
Training

- Establishes procedures to minimize/prevent hazardous exposures to
employees
- Provides information about how to safety handle chemical material

As an employee, you have the right to….
• Be notified of measured or suspected exposures to
harmful substance above regulatory exposure limits
• Request medical consultations and access your medical
and exposure records
• Refuse to work in unsafe conditions or perform work
that could create a hazard to you or your colleagues

Roles and Responsibilities:
• Maintain and replenish spill clean-up kits as necessary.
• Coordinate to perform periodic inspections of laboratory areas to locate and mitigate chemical
safety hazards.
• Ensure that all equipment and chemical storage containers are appropriately labeled.
• Assist employees in carrying out safe work practices involving hazardous materials, including the
proper use of personal protective equipment.
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Global Harmonization System
As of June 1, 2015, the Hazard Communication
Standard (HCS) will require new SDSs, to align with the
United Nations’ Globally Harmonized System of
Classification and Labeling of Chemicals (GHS).
•

•

Revisions to the HCS include:
– Hazard Classification
• More specific criteria
– Labeling Requirements
• New GHS manufacturer labeling
– Safety Data Sheets
• 16 section format
Attempts to improve quality and consistency of hazard information

Global Harmonization System

Safety Data Sheets (SDS)
• Must be provided for each
hazardous chemical stored
or used at Scintillon/Allele
• Must be Readily Available to
all employees

Sections of SDS

Other information
This section may include the date of preparation
or the last revision. This is also where the NFPA
rating may be found.
Remember that the severity classification for the
NFPA system
is opposite to that of the GHS
classifications!

Note: The GHS Classification system uses the opposite approach as the NFPA Labeling.
• GHS Classification categories: higher number is less severe
• NFPA Classification categories: higher number is most severe
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Hazardous Material Identification
Hazard Communication Labeling
Title 8 CCR §5194

A hazardous substance is….
 Any element, chemical compound, or mixture which is a
physical hazard and/or health hazard
 Physical hazards include:
 Combustible liquid; compressed gas; explosive; organic
peroxide; oxidizer; flammable, and reactive

 Health hazards include:

Required for all primary (manufacturer) and
secondary containers of hazardous materials

Hazard Communication Labeling

 Any substance that may cause acute or chronic health effects to
an exposed employee
 Corrosive, toxic, carcinogen

GHS Pictograms

• Primary containers
(manufacturer) are required to
be labeled with:
1. Product Identifier
2. Signal Word
3. Hazard Statement(s)
4. Pictogram(s)
5. Precautionary Statement
6. Manufacturer’s Name,
Address, & Telephone
Number
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New Container Labeling Requirements
• Secondary Containers require product identifier
(chemical name) and information regarding the
hazard(s) of the chemical (hazard description).
– May use signs, placards, process sheets, batch tickets, operating
procedures, or other such written materials in lieu of affixing
labels to individual stationary process containers

Labeling Flow Chart
Secondary containers:

Does the container have
any hazardous
chemicals?

No

Write out chemical name

Yes

Write out chemical name
+ write out hazard(s)

Best for single
chemicals

Or

Scintillon/Allele employees use NFPA diamonds
and/or
Plain English

Labeling Example:
Secondary containers:

Write “Non-Hazardous”
+ Abbreviated Chemical
Name

Or

Best for multiple
chemicals

Write out chemical name
+ attach NFPA (& fill out)

Chemical Container Labeling

Does the container have any
hazardous chemical(s)?

No

Yes

ALL SECONDARY CONTAINERS require labeling at
Scintillon/Allele even if they are non-hazardous

Best for single
chemicals

Or

Or

Best for multiple
chemicals

Write “Non-Hazardous” and abbreviated chemical name,
formula, picture, etc.
or
Write out the full material substance name

Note: There is no minimal size requirement for NFPA diamonds
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Example:
Ethyl Ether

4
2 1

Rating
Rating

How to fill out the NFPA Diamond:
Health
Health

Flammability
Flammability

Reactivity

44

Deadly
Deadly

Flash Point
Point
Flash
<73F
<73F

Explosive under
normal
conditions

33
22

ExtremeDanger
Danger
Extreme

11

Slight Hazard
Slight Hazard

00

Danger
Danger

NoHazard
Hazard
No

Flash Point
Point
Flash
<100F
<100F
Flash Point
Point
Flash
<200F
<200F

Explosive with
trigger
Unstable

Combustible
Combustible

Normally Stable

Will Not
Not Burn
Burn
Will

Stable with
heat, pressure
or water

Special Hazards
Where do I find
the ratings?

Radioactive

COR

Corrosive

OX

Oxidizing Agent

W

Water Reactive

LN2

Cryogenic Gas
Poison or Highly
Toxic

SDS
Other Containers
Ratings Poster
Ask your Chemical
Hygiene Officer
 Ask ACT





Labeling: What’s Wrong

Labeling: What’s Wrong

HMIS label instead of NFPA
label
“ KOH” without longhand
chemical name

“70% Ethanol” with incorrect
Hazard Information

No Identity or NFPA Hazard
Information Labeled

Chemical Shorthand and no
Hazard Information
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Routes of Chemical Exposure
Example: Hand to
mouth exposure during
activities such as eating,
drinking, and smoking

Example: Weighing out the solid
material (powder or crystal)
and preparing solutions.

Examples:
Unprotected skin
contact with hazardous
material and solutions.

Methods and Observations for Detecting the
Presence or Release of Hazardous Materials
Physical Indications (Odor, Discoloration (ex. Corrosion), Crying)
Use your senses!

Monitoring (Personal Exposure Monitoring)
Air Monitoring Badge
Air

Report any unsafe conditions or release of hazardousMonitoring
materials to your:

Injection Examples:
Inadvertent needle
stick with a syringe or
glass cut from a vessel
containing chemicals.

Supervisor
Safety Officers
Chemical Hygiene Officers

Badge

http://www.pan-uk.org/health/routes-of-exposure

Permissible Exposure Limits (PELs)
• Airborne concentration that an employee can be
exposed to without developing adverse health effects:
– for 8-hours per day,
– for 40-hours a week,
– for a 40-year work life.

• The higher the Toxicity the Lower the PEL
• These are provided on Safety Data Sheets (SDSs)
Chemical Exposure Monitoring is required if there is a
reason to believe exposure levels routinely exceed an
Action Level or the PEL itself.

Examples of Some
Permissible Exposure Limits (PELs)
Chemical

CAS#

PEL

Formaldehyde

50-00-0

0.75 ppm

Benzene

71-43-2

1 ppm

Chloroform

67-66-3

2 ppm

Methylene chloride

75-09-2

25 ppm

Tetrahydrofuran

109-99-9

200 ppm

Isopropyl alcohol

67-63-0

400 ppm

The higher the toxicity, the lower the PEL.
Employees should contact the CHO if they believe their exposures to
regulated substances are excessive.
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Chemical Exposure Control

Chemical Exposure Control Methods
Engineering controls

Administrative Controls

Personal Protective
Equipment (PPE)

Providing Adequate Ventilation
Chemical Fume Hoods (local exhaust ventilation)
• Are used to eliminate or reduce airborne contaminants:
• Volatile flammable substances (VP & BP)
• Particularly hazardous substances (toxic)
• Diluting concentrated acids and bases

GENERAL PROCEDURES FOR
WORKING WITH HAZARDOUS
CHEMICAL

• Must be certified annually:

• Fume hoods must meet 100 FPM avg. face velocity
• 150 fpm avg. if handling select carcinogens (slide 40)

HVAC system (dilution ventilation)

Flammables
and
Combustibles

Corrosives

Particularly
Hazardous
Substances

Oxidizers

Compressed
gases

• Used to eliminate or reduce airborne contaminants:

• Chemical labs should have about 20 room air changes per hour

The ventilation rate of every ventilation system used to prevent
harmful exposure shall be tested after initial installation, alterations,
or maintenance, and at least annually.
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Flammable Liquid Classes
Definitions:
Class

Flash Point

Boiling Point

Flammable IA

Flash Point less than 73°F

Boiling Point less than 100°F

Flammable IB

Flash Point less than 73°F

Boiling Point equal to or
greater than 100°F

Flammable IC

Flash Point equal to or greater
than 73°F but less than 100°F

Class

Flash Point

Combustible II

Flash Point at or above 100°F and below 140°F

Combustible III

Flash Point at or above 140°F below 200°F

• The maximum size of the plastic bottles storing flammable liquids
outside of flammable liquid cabinets shall be 16 ounces or 500
milliliters.
• Glass bottles > 1 liter in size must be plastic coated or over-packed
in a plastic caddy

Exceptions:
1. The plastic container is U.L. Listed
or FM Approved
2. Mixture contains <25% of a
flammable liquid

• Extremely destructive to skin, eyes, and respiratory tract
– Exposure symptoms include: redness, pain, blurred vision, and severe burns.
– TAKE CAUTION: Skin contact with bases may go unnoticed, as there may be
no immediate burning sensation (e.g. Phenol)
– Can cause thermal burn in addition to chemical burn (e.g. Sulfuric acid)
No Open
Waste
Containers

One Bottle of Solvent is
allowed Per Workstation

Flammables Stored in Cold
Storage. Must be in Explosion
proof refrigerator, not in walk in
cold room.

Store Plastic Flammable
Containers >500mL in a
Flammable Cabinet

• ALWAYS Label container with “Corrosive” or
• Label container with “3” in Health and “COR” in NFPA White
EXAMPLES:
Sodium hydroxide
Hydrochloric acid
Trichloro acetic acid
Sulfuric acid
Acetic anhydride

27

Corrosives: Controls
Oxidizers
• Never pour water to acid.
• Slowly ADD ACID to water and stir

• Wipe drips/spills from containers and bench tops
• Store acids and bases separately from each other and
other incompatibles (oxidizers)
• Emergency showers and eyewashes must be located
in areas where corrosives are used ---- flush for 15
minutes

• Chemicals that spontaneously evolve oxygen and promote
combustion at room temperature or with slight heating
• Strong oxidizers can form explosive mixtures when mixed with
combustible or organic materials

• Segregation during storage is essential
• Store in secondary storage container
*A common example is NITRIC ACID
(it must be stored separately in storage cabinets)
Flammable
Liquid

SEGREGATE OXIDIZERS
FROM FLAMMABLES & ORGANIC ACIDS

Nitric
Acid

Compressed Gases (CO2, Air, N2, and O2)
• Safe Practices are required to prevent sudden or
uncontrolled release of pressurized gases:

Acetone
Methanol
Ethanol
Xylene
Isopropyl
Alcohol

Ammonium
permanganate
Chromic acid
Perchloric acid
Phosphoric acid
Hydrogen peroxide
Hydrochloric acid
Sulfuric acid

Nitric acid

– Before moving cylinders, close the cylinder valve,
remove the regulator, and install valve protector cap
– Secure cylinder at all times
– Separate fuel gases (Methane, Hydrogen and Propane)
from Oxygen cylinders by more than 20 feet.

Acetic Acid
Butanoic Acid
Oxalic Acid
Formic Acid
Lactic Acid
Carboxylic Acid

Regulator shall be removed and valve protector
cap installed if not connected to dispensing
equipment
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Additional Chemical Storage Guidelines
• Store liquid waste containers on floor in secondary
containers
• Avoid exposures to heat and sunlight and ignition
sources
• Install lips across the width of reagent shelves
• No stacking of containers

Waste container
open
Sash Open
past arrows
Housekeeping &
Multiple solvent bottles

Spill Procedures & Emergency Equipment

Emergency Equipment
Emergency Eyewash Stations
– Do not block access or store equipment
under them
– Emergency flushing stations are to be
inspected and tested every 30 days.
– Must be available within 10 seconds of
areas where corrosives are stored or
handled.
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Biohazardous and Chemical
SPILL MITIGATION

Cleaning Up a Chemical Spill:

• ALWAYS notify your supervisor
• When uncomfortable or in doubt to clean a spill
contact the BSO or CHO to manage the clean-up of
a spill
– Ex. Large chemical spills (> 1 liter) or chemical spills that
releases fume (i.e., nitric acid)

(A spill that is <1L in size and not immediately dangerous to
life and health)

1. Put on PPE, if you haven’t already done so
–

Ex. Splash goggles, lab coat, nitrile gloves

2. Stop the leak
–

Ex. Up-righting the spilled container, closing a valve, or turning off a
pump.

3. Utilize Resources
1. Spill Kits
2. SDS

4. Take Action
–
–
–

Spill Response Kits

Cleaning up a Bio Spill:
1. Warn others of the spill and clear the area.
2. Put on Personal Protective Equipment (PPE)
–

Gloves, goggles, lab coat



3. Pick up broken glass with mechanical device (such as tweezers), and NOT by
hand.
–

Dispose of as biohazard sharps waste.

4. Soak up the spill with an absorbent material.
–

Measure the pH of the spill with pH paper then neutralize it.
When neutralized, place absorbent spill pads on the spill.
Remove broken glass with tongs, if any.

Dispose of as biohazard waste.

5. Then pour 10% solution of household bleach on the area to disinfect the
surface. Allow to stand for 20 minutes, then clean up the area with absorbent
paper.
– Do not forget to decontaminate your tools too!

• Personal protective equipment
goggles, gloves, aprons, & face
shields.

• Sorbents and neutralizers for
acids & bases.
• Brooms, barriers, nonmetallic
dust pans, squeegees, and pH
paper.

If you are uncomfortable dealing with a biohazard spill, secure the
area and immediately inform your supervisor or the biosafety officer.
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Solid (Non-Sharp) Biohazardous Waste

Waste Management

¾ FULL

Solid Biohazardous
Waste!

•

Double bag.

•

Add generator label with
Scintillon/Allele' name, address and phone
number.

•

Keep lid closed.

•

No biohazard solids in regular trash.

•

Must be disposed of within 30 days.

Solid (Sharp) Biohazardous Waste

What is wrong in these photos?

Sharp Solid
Biohazardous
Waste!

No solid
container!

• Add generator address label
• No protruding sharps

• Container should be sealed and
disposed of when ¾ full

No biohazard
symbol on top
and side!

Lid not
closed!

• Needles should be immediately
discarded into closed sharps
containers, with syringes attached.
– NEVER BEND, CRIMP OR
RE-SHEATH!

Red bag
in trash!

Recapping needles results in ~40% of all needle-sticks.
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Non-Hazardous Sharps Containers
• Sharps containers often
come from the manufacturer
with a pre-printed
biohazard symbol.

Hazardous Waste Awareness

• Deface the biohazard
symbol and words
completely.
Non-Hazardous Waste


Indicate that it is for Non-Biohazardous or Hazardous Waste.



.

Why Are We Here?

DOT Training – Who Must Comply?

Everyone Who Manages (or helps manage) Hazardous
Waste must understand:
• Hazardous Waste Laws and regulations.
• Procedures to classify hazardous waste
• Enforcement mechanisms for hazardous waste
regulations
• Requirements for shipping hazardous waste
• Specific Hazardous Waste practices at their company

• Who Must Comply With the DOT Hazardous
Materials Regulations (HMR)?
• You are regulated (and must comply) if you:
– Handle, offer for transport, transport
dangerous goods or CAUSE dangerous goods
to be transported
– Sign manifests or other shipping documents
(Hazardous Waste and Medical Waste are
Hazardous Materials!)
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Hazardous Waste Management

Love Canal, c. 1942 Niagara Falls, NY

• Cuyahoga River, OH (1969), Love Canal, NY (mid ‘70s),
“Valley of the Drums”, KY (1979), Times Beach, MO
(1983), and other high profile disasters raised public
concerns regarding hazardous wastes, waste disposal, and
disclosure of such practices
• These concerns led Congress to pass
–
–
–
–

Clean Water Act (CWA) of 1972
Resource Conservation and Recovery Act (RCRA) 1976
Toxic Substances Control Act (TSCA) 1976,
Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA – AKA Superfund) 1980

“Valley of the Drums”

“Valley of the Drums,” Bullitt Co., KY
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Regulatory Review

Regulatory Agencies

• Resource Conservation & Recovery Act (RCRA)

• Federal & Cal/EPA
– Regulate treatment, storage and disposal of hazardous waste
– Cal/EPA administrators Federal EPA regulations. Also regulates waste
not covered by the Fed-EPA
– Locally enforced by CUPA’s

– establishes generator/ transporter responsibilities
– “Cradle to Grave”

• Defines hazardous waste
– “Listed” wastes or based on physical or chemical Properties

• Allows states to enact their own (more stringent)
hazardous waste laws
– Additional state (California) criteria define “Non-RCRA”
hazardous waste.

•
•
•
•

Local Publicly Owned Treatment Works (POTW)
City Fire Department / Department of Environmental Health
Air Pollution Control District (APCD)
Regional Water Quality Control Board (RWQCB)

Certified Unified Program Agency

POTW: Publicly Owned Treatment Works

• Certified Unified Program Agency – CUPA

• Receives effluent from the sanitary sewer from
various cities and counties
• Enforces regulations relating to discharges, usually
enacted on a local level, but can’t exceed levels set by
State.
• Determines the effluent discharge levels (pH varies
widely from city to city – some cities prohibit
radioactive isotopes altogether)

–
–
–
–

Local enforcement program throughout California
Regulates management of hazardous waste
Regulates storage of hazardous materials
Issues Hazardous Materials Storage Permits

• Many local fire departments or the County Dept of
Environmental Health (DEH) act as the CUPA
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Air Quality Management Districts / Water
Quality Control Boards
• Local Air Quality Management Districts
– Regulate discharges of materials into the atmosphere.

• Local Regional Water Quality Control Board
– Regulates discharges into the storm sewers and all California
Waterways. Issues National Pollution Discharge Elimination
System (NPDES) permits and enforces Storm-Water Pollution
Prevention Plans (SWPPPs).

What Makes A Material A Waste?
• When the chemical is no longer wanted or needed
(generator usually decides).
• When old chemicals cannot be recycled on site in
another operation.
• When the chemical is “spent” and no longer useable
(inherently waste-like).

What is “Hazardous Waste”?
Two general requirements for a material to be
categorized as a “Hazardous Waste”:
• It must also be a “waste”
• It must be hazardous according to the Fed/EPA,
Cal/EPA or Cal/OSHA
– “Listed” or “Characteristic”

RCRA definition:
Causes or significantly contributes to an increase in mortality or an increase in serious irreversible, or incapacitating
reversible, illness; or poses a substantial present or potential future hazard to human health or the environment when
improperly treated, stored, transported or disposed, or otherwise mismanaged

What Makes a Waste Hazardous?
Listed Wastes:
• F List - Non Specific Sources
– Solvents, electroplating
baths with cyanides
• K List - Specific Sources
– Wood preserving wastes
• U List - Discarded, Off-Spec,
Spill Residue
– Off-spec acetone
• P List - Acutely Hazardous,
Discarded, Off– Spec Spill Residue cyanides
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Characteristic Wastes - Ignitable
Ignitable (D001)
• Liquids with a flashpoint of less than 60° C / 140° F

•
•
•
•

Solids that burn spontaneously
Flammable compressed gas
Oxidizers / Organic Peroxides
Materials with National Fire Protection Association
(NFPA) or Hazardous Materials Identification System
(HMIS) flammability hazard rating of 3 or 4.

Characteristic Wastes - Corrosive
Corrosive (D002):
• Aqueous solutions with pH <2 or > 12.5
• Liquid that corrodes steel at a rate greater than 6.35 mm per
year (0.25 inches per year) at a test temperature of 55°C
(130°F)
• Examples include:
–
–
–
–

Strong acids
Alkaline degreasers
Water/wastewater treatment chemicals
Any debris that is contaminated with this material

Characteristic Wastes - Reactive

Characteristic Wastes - Toxic

Reactive (D003)
• Unstable at normal temperatures and pressures
• Water reactive materials
• Explosives
• Cyanide or sulfide bearing wastes
• Examples include:

Toxic (D004-D043 or CA-Toxic)
• Listed by EPA (has a code from above)
• Listed by Cal/EPA (CCR, Title 22, Division
4.5, Chapter 11, App X).

–
–
–
–

Pyrophoric metals such as sodium
Cyanide wastes
Ethers
Peroxides

– LD50 <2500 mg/kg (oral-rat) for California,
– LD50 <50 mg/kg EPA (oral-rat) for EPA “Acute
Hazardous Waste”
– Fails the fish toxicity test.

• Often labeled with poison, toxic, irritant, do
not inhale vapors.
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Federal & Cal/EPA

Waste Determination

• Wastes that pass federal hazardous waste criteria
but fail California criteria are called “non-RCRA” or
“California-only” wastes.

• Two methods can be used to determine if the waste exhibits
hazardous "characteristics".These include
– Testing or
– Applying "generator knowledge"

• Waste profiles are a good way to document waste
determinations
• For questionable waste streams that are nonhazardous…prepare documentation showing a non-hazardous
waste determination
Testing must be done by a certified laboratory!

Sewer Disposal

Is this a good Idea?

• Substances must meet POTW requirements
– Just because a material is not a hazardous waste does not mean
it is acceptable

• Typical discharge limits:
CONSTITUENT

LIMIT

CONSTITUENT

LIMIT

pH

5.0 to 12.5

CHROMIUM

5.0 mg/L

FLASH POINT

>140 0F

COPPER

11.0 mg/L

GREASE & OIL

500 mg/L

LEAD

5.0 mg/L

DISSOLVED SULFIDES

1.0 mg/L

NICKEL

13.0 mg/L

CYANIDE

1.9 mg/L

ZINC

24.0 mg/L

– From San Diego
Industrial Wastewater
Control 72,000
Program
1.0 mg/L
TOXICITY
mg/kg/day

CADMIUM
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Hazardous Waste Treatment
• Hazardous waste can only be disposed of at
permitted TSD facilities.
– Not into regular trash, ground, storm drains, etc.
– May only be discharged to sewer with POTW permit

• “Treatment” includes:
– Any processes to change the properties of hazardous waste or
which removes or reduces its harmful properties
– “Treatment” is interpreted very conservatively
– All waste treatment requires permits, with limited exceptions

Universal Waste
Batteries
• Most batteries (alkaline, lithium, lead acid, NiCd, etc.)
• Due to toxic metals and corrosivity
• Not auto-type batteries
Lamps (fluorescent, sodium vapor)
• Hazardous due to mercury
E-Waste
• Electronic waste – due to toxic metals
• Includes keyboards, phones, computers, monitors
There are other items considered U-Waste…see DTSC Fact Sheet
*In order to be a U-Waste, the item must first be hazardous*

Hazardous Waste Generator Requirements:
•
•
•
•
•
•
•
•

EPA ID#
Accumulation Areas
Container Management
Labeling
Weekly Storage Area Inspections
Hazardous Waste Minimization
Shipping Requirements
Security Requirements

EPA ID#
• ID Numbers are site-specific!
• Business generating waste at multiple addresses not
physically connected (not contiguous), need separate
ID Numbers.
• Independent businesses operating in suites within the
same building must have their own ID Numbers
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Do you have the correct EPA ID?
• Small quantity generators of universal waste ONLY do not need an
EPA ID number
• CAL – California permanent number
– Generate only non-RCRA hazardous wastes, or
– Generate <100 kg of RCRA hazardous waste/mo., or
– < 1 kg of RCRA acutely hazardous waste/mo.

• CAR – federal permanent number
– Generate >100 kg RCRA waste/mo. or >1 kg of RCRA acutely hazardous
waste

• CAC – state provisional or emergency number

Hazardous Waste Generator Status
• Accumulation Requirements Based on Gen. Status
• Large Quantity Generator (LQG)
– >1000 kg/month of hazardous waste or
– >1 kg/month of acutely hazardous waste

• Small Quantity Generator (SQG)
– Between 100- 1000 kg/month of hazardous waste
– < 1 kg/month of acutely hazardous waste

• Conditionally Exempt Small Quantity Generator
– < 100 kg/month of haz waste, Limited applicability in CA

– 90-day time limit, No more than 100 kg of RCRA waste

Satellite Accumulation Area

Central Accumulation Area

• Temporary Hazardous Waste Storage Areas
• Storage Requirements:

• LQG - 90 Days Accumulation Time Limit
• SQG - 180 Days Accumulation Time Limit

–
–
–
–

Must be at or near the point of generation
Maximum time limit onsite is 1 year (including time in CAA)
Maximum of 55 gallons in 1 container
Maximum of 1 quart of acutely and/or extremely hazardous
waste.

– 270 Days if distance to TSDF is >200 miles

• LQG & SQG - ASD is day first drop of waste is accumulated
• CESQG (<100 kg/month or 1 kg/month acutely hazardous)
– 180 Days Accumulation Time Limit (270 Days if distance to TSDF is >200
miles)
– ASD is day 100 kg of waste (or 1 kg acute hazardous) is accumulated
– No time limit for <100 kg (or <1 kg acute hazardous) waste

• Universal Waste – 1 year maximum
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Hazardous Waste Labels
• Hazardous waste must be labeled with: name, address &
telephone number of generator, contents, hazardous
properties, physical state, accumulation date, and
“Hazardous Waste”
• Additional info is required once container goes into
transportation (see RCRA Label and DOT regulations)

Empty Container Labels
• Containers larger than
5-gallons in size must be
labeled and managed
within one year.
• All empty containers
should have an “Empty”
label.

Universal Waste Labels
• Onsite labeling must have
“Universal Waste”, type of
waste, and date
• Universal waste containers
must be designed to contain
the material in case of a spill
• Must be reclaimed for scrap
value, reconditioned,
remanufactured, or refilled

Shipping Requirements: Cradle-To-Grave
• Only licensed hazardous waste haulers can transport
hazardous waste
• Transportation of “hazardous waste” must be accompanied by
a hazardous waste manifest
• The general public can transport up to 5 gallons or 50 pounds
of hazardous waste (CA-H&SC, 25163c and 25218.5b) to a
house-hold hazardous waste collection facility without a
manifest
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Uniform Hazardous Waste Manifest
•

•

What is Wrong With This Picture?

Travels with hazardous waste from the generation,
through transport, to treatment, storage, and
disposal facility (TSDF).
Manifest system tracks hazardous waste:
– Generator, Transporter(s) and TSD each sign and retain a
copy
– Once waste reaches its destination, receiving TSD returns
signed copy of manifest to the generator
– TSD, generator also send copies to state regulators
(DTSC in CA)

•

Waste manifests are a generator document
– Typically prepared by broker/shipper and signed by
generator

What is Wrong With This Label?

What is Wrong With This Picture?

41

What is Wrong With These Labels?

What is Wrong With This Picture?
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