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About communicating UAH employees responsibilities for health and safety of coworkers , students, environment.
1)ensure lab workers are informed of laboratory safety procedures  
2)Insure information on maintaining safe working areas is communicated
3) Supply information on how to respond or not respond during emergencies
4) Insure University policy and obligation to environmental stewardship is communicated 

We hope to achieve a safe campus for students, faculty, staff and visitors and to protect the surrounding environment.



Acquire assistance for repairs, emergencies, other
safety information

- Train to recall specific hazard information
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The objectives of the training session are:
To enable lab workers to find safety information for their laboratories.
To better prepare lab workers to respond to emergencies including chemical spill clean up, housekeeping, responding to fires, evacuations, injuries.
To inform you all on University procedures for reporting injuries, accidents, and getting safety equipment repaired in labs.


Laboratory Safety Manual

Review the lab safety manual it
is your laboratory BIBLE for

Specific Lab Hazards
LASER Safety Manual
Biological Safety Manual
Radiation Safety Procedures
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The lab safety manual provides general guidance and serves as a chemical hygiene plan for the University.  Each laboratory is must have its own chemical hygiene plan specific to the chemicals and hazards that are encountered in that lab.

Protects individuals by setting laboratory guidelines based on Regulations and best management practices 


uate the potential for each

protective measures to prevent exposure
. If unsure, ask the responsible PhD.

Walk through the lab at the beginning and end
of each day to inspect for potential EHS
problems.



_ant statistical
ce that acute or

EPA 40 CFR
261.3

Listed Wastes

Characteristic
Wastes
Flammable
Corrosive

Reactive
Toxic
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OSHA regulations for laboratory safety are designed to protect employees.  The OSHA definition of a hazardous material is:

EPA regulations are designed to maintain a healthy environment and therefore protect citizens and natural resources.  EPA defines hazardous wastes as listed or characteristic.  There are a number of commonly used chemicals that are listed or characteristic.  
Listed:
The F-list (non-specific source wastes). This list identifies wastes from common manufacturing and industrial processes, such as solvents that have been used in cleaning or degreasing operations. Because the processes producing these wastes can occur in different sectors of industry, the F-listed wastes are known as wastes from non-specific sources. Wastes included on the F-list can be found in the regulations at 40 CFR §261.31 . ��The K-list (source-specific wastes). This list includes certain wastes from specific industries, such as petroleum refining or pesticide manufacturing. Certain sludges and wastewaters from treatment and production processes in these industries are examples of source-specific wastes. Wastes included on the K-list can be found in the regulations at 40 CFR §261.32 . ��The P-list and the U-list (discarded commercial chemical products). These lists include specific commercial chemical products in an unused form. Some pesticides and some pharmaceutical products become hazardous waste when discarded. Wastes included on the P- and U-lists can be found in the regulations at 40 CFR §261.33 . 

Characteristic:
Flammable:  Alcohols, acetone
Corrosive: Acids and bases - less than 2 and greater than 12.5.
Reactive:  Sulfur and cyanide containing compounds and explosives that release CN or S between pH of 2 and 12.5. 
Toxic: Arsenic, Barium, Chromium, Cadmium,  Lead, Silver, Selenium and mercury (bioaccumulates causing harm to life)

Knowing what is hazardous to health and the environment is important because more care must be exercised in handling these items.
The UAH HWMP is available in all laboratories.  The HWMP has a listing of hazardous wastes. 




al Manufacturer
et Resources
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When receiving or using chemicals in the laboratory you must know what you are working with to insure that the health of those working with the chemical is protected and to insure appropriate disposal.  Some sources of chemical information are:
Supervisor
MSDS
CRC Handbooks of Chemistry and Physics
Chemical manufacturer Number is located on labels and MSDS’s and in the product manual
Internet web sites of chemical manufacturers and vermont siri.  Hazard.com
The OEHS


ab S d 29 CFR 1910.1450, (aka
Z). This covers occupational exposure to

rdous chemicals bs:

ployers must keep copies of the SDS for
azardous chemical used or produced in the
place and ensure that they are readily
accessible during each work shift when
employees are present.

Occupational vs. education vs. research vs.
- liability
Paper vs. computerized




1 deciding what experi \ental processes will be used
e that you have reviewed all SDS’s and chemical
Is prior to the final decision to use the chemical

Hitute a less hazardous chemical whenever possible

exactly what you will need - hazwaste expense
isk of accidents increase significantly
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MSDS must by law have 16 sections of information these sections range from the chemical name and properties, first aid response, to emergency spill response, fire fighting measures, incompatibilities, disposal.
Take special care to read the MSDS of chemicals in your labs and know the first aid that must be administered and chemical incompatibilities.

A three ring binder containing the MSDS must be kept in each lab or hall corridor.  A chemical inventory must be posted outside of each laboratory.  The inventory must have the manufacturer and chemical name, concentration, container size and CAS.  



Health Hazards

Asphyxiant
sive Anesthetic
active o Allergic sensitizer
~ Water reactive ~ Systemic toxin
_ Pyrophoric (Air Teratogen
eactive ignition) Carcinogen
ong oxidizer Neurotoxin
Acid sensitive Hepatotoxin

Nephrotoxin
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m temperature at which a flammable or
e enough vapor to form an ignitable
ion source to flash.

ble Chemical: Chemicals with a flash point below
IA). Which will flash earliest?

ohol(11.10°C)

.-‘..
. E - OC)
- Acetaldehyde(-390°C)
- Diethyl ether (-45°C)

‘Gasoline (-45°C)
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omical: Chemical with flash
nd below 200°F (OSHA)

Ignition Temperature: Minimum
rature at which a substance can ignite in
out an ignition source being present.
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work with or pour flam chemicals near an open
- heat source.

' Do not store flam chemicals in a non-approved
- flammable refrigerator.
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UL must approve the flammable refrigerator and it will be labeled by the manufacturer for that purpose. 


s both acids (Ex: sulfuric, nitric, hydrofluoric,
d bases (ammonia, sodium hydroxide, etc...)

. Don’t store acids and bases together!

" Add acids to water not the reverse. (Remember AA)
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Acid Sensitive (strong bases)

Peroxides (hydrogen peroxide)
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ombine

101sture
ymab |

osive or toxic gase

acid
ic acid

‘Hydro ._
odium azide
Alkali metals

Dangerous when wet
Water Reactive
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OXIDIZER

Al

OA’s are mixed with
wood or paper.



__: - Alkali metals, hydroxides, carbonates,
arsenic, cyanides, sulfides, and most
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are dangerous because of their extreme
, heat and friction. Peroxides are

=t th oxygen abient air and form shock
tive peroxide cryste

ing or shaking the bottle may cause detonation.

s: Acrylonitrile, Butadiene, Styrene, Diethyl ether,
lrofuran, Divinyl ether, Sodium amide.
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0XiC ated contact with a material for

period of time.

: " mount of a material, given all at once, which
> death of 50% (one half) of a group of test

Co0:concentration of the chemical in air or water that
kills 50% of the test animals in a given time (usually four
hours).
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Absorption

Ingestion

Punctures

Deep puncture wound




(I'LV): Annually updated

ent, but not regulatory.

ished by the American Conference of

rernmental Industrial Hygienists (ACGIH).

eshold Limit Value-Ceiling Limit (TLV-C): The
iling” level that cannot be exceeded at any time.

Short Term Exposure Limit(STEL): Maximum

concentration for a continuous exposure period of 15

minutes (with a maximum of four such periods per

day, with at least 60 minutes between exposure period)
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>15,000 mg/Kg Practically non-toxic

5,000-15,000 mg/Kg Slightly toxic
500-5,000 mg/Kg Moderately toxic
50-500 mg/Kg Very toxic
5-50 mg/Kg Extremely toxic
<5mg/Kg Super toxic
Examples Multiply these by 70 Kg to get human LD,
Sucrose: 2970 mg/Kg
Sulfuric acid: 2410 mg/Kg
Benzene: 930 mg/Kg

Formaldehyde: 100 mg/Kg
Nicotine: 3 mg/Kg
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. ts: Cause irritation of the mucuos
branes. Ex: strong corrosives (H2504, HCI,

Allergic sensitizers: Produce an allergic reaction
(skin rash, tearing, sneezing, coughing, bronchitis)
Ex: Isocyanates, formaldehyde, Ni, Cr, latex gloves
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utagens

ratogens
ylene dibromide, benzene, lead, mercury,

nium

nogens-Cause cancer-benzene, asbestos, vinyl
chloride, acrylonitrile, ethylene dibromide
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o Use secondary containers when transporting
chemicals to avoid dropping or spilling.
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" 'mic_al work areas clean.
long hair and loose clothing.
PE (safety glasses, lab coat,

als in the fume hood.

lify supervisor immediately of chemical
s. Have a chemical spill kit readily
lable.

ose of hazardous waste properly.

Consult supervisor or EHS with any questions
about chemical you are working with.

Ensure all bottles are closed tightly.
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Check for signs of leakage
Insure you have the SDS
available to those handling
Open under hood when
necessary

Add to your chemical
inventory list

Store according to
compatibility
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_ ber
- hours contact
facturers name
al Name and CAS
r Size & Quantity

ventory to OEHS

(electronically

k ew Or increase

~ quantity of existin
chemicals are added

Place the inventory in the
~ front of the SDS Binder

o
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shemical Shipping Container
Labels

ntaining
1emicals are
required by DOT
regulations to be
abeled and marked
to Iindicate hazards.

2 Packaging is required
to be specific to the
hazard.




ning chemicals upon arrival to the

e sensitive substances must be tested and
bsed of within the active life cycle and
to becoming more hazardous. (THF,
acid, peroxide formers)

ing solutions must be clearly labeled
ying the contents, concentration, and
- date of creation.
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ally Harmonized
§, om of Labeling
Chemicals (GHS)

labels carefully to make
he right chemical and

ty

“'v the hazards

ct yourself based on the hazards
ube Video (16.5 minutes)


http://www.youtube.com/watch?v=RvQNf1Y7E84

Pictograms on Labels

HCS Pictograms and Hazards

Health Hazard

= Carcinogen

= Mutagenicity

*» Reproductive Toxicity
» Respiratory Sensitizer
= Target Organ Toxicity
» Aspiration Toxicity

Flame

<>

Flammables
Pyrophorics
Self-Heating

Emits Flammable Gas
Self-Reactives
Organic Peroxides

Exclamation Mark

e Irritant {skin and eye}

= Skin Sensitizer

= Acute Toxicity {(harmndful)

= Marcotic Effects

= Respiratory Tract
Irritant

» Hazardous to Ozone
Layer { Non-IViandatory)

Gas Cylinder

» Gases Under Pressure

Corrosion

i

 Skin Corrosion/
Burns

= Eye Damage

» Corrosive to Metals

Exploding Bomb

= Explosives
= Self-Reactives
= Organic Peroxides

Flame Over Circle

= Dxidizers

Environment
{Mon-Mandatory)

= Aquatic Toxicity

Skull
and Crossbones

= Acute Toxicity
(fatal or toxic)




WHS - Container Label

SAMPLE LABEL

cope__ 0000000 Product .
Product Name Identifier Hazard Pictograms

Company Name

Street Address .

City State Supp!l?l‘ .
Pastal Cade Country Identification
Emergency Phone Number

Signal Word

Keep container tightly closed. Store in a cool, Danger

well-ventilated place that is locked.

Keep away from heat/sparksfopen flame. No smoking.

Only use non-sparking toals.

Use explosion-proof electrical equipment.

Take precautionary measures against static discharge. Highly ﬂﬂmf“ﬂble quu_id and vapor. Hazard
Ground and bond container and receving equipment. May cause liver and kidney damage. Statements
Do not breathe vapors.

Wear protective gloves. %

Do not eat, drink or smoke when using this product. Precautionary

Wash hands tharoughly after handling. Statements

Dispose of in accordance with local, regional, national,

international regulations as specified. Supplemental Information

In Case of Fire: use dry chemical {(BC) or Carbon Dioxide {CO2) Directions for Use
fire extinguisher to extinguish.

First Aid
If exposed call Poison Center.
Ifon skin {or hair): Take off immediately any contaminated

clothing. Rinse skin with water. o

Gross weight: Fill Date:
Expiration Date:




ACAUTION

SELECT
CARCINOGEN

Use by Authorized
Personnel Only

Tl B i L P My DR L S SR LR T
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Look at GHS label and pictogram guides

Insure you are aware of the hazards and that they are acknowledged on the label.  Segregate according to compatibility when being stored.  Store corrosives in compatible containers (plastic bins) to insure that there isn’t any leaking, mixing, and burns from leaks as well as destruction of lab surfaces.  Old items should be placed on the chemical waste inventory and the OEHS contacted immediately for highly hazardous chemicals and peroxide forming chemicals.  


& NFPA Rating Explanation Guide ¢

HEALTH HAZARD FLAMMABILITY HAZARD

4 = Can be lethal

3 = Can cause serious
or permanent injury

2 = Can cause
temporary
incapacitation or
residual injury

1 = Can cause significant
irritation

0 = No hazard

4 = Will vaporize
and readily burn
at normal
temperatures

3 = Can be ignited
under almost all
ambient
temperatures

2 = Must be heated or
high ambient
temperature to
burn

1 = Must be preheated
before ignition can
occur

0 = Will not burn

4 = May explode at
normal temperatures
and pressures

3 = May explode at high
temperature or shock

2 = Violent chemical
change at high
temperatures or
pressures

1 = Normally stable. High
temperatures make
unstable

0 = Stable

ALK = Alkaline

ACID = Acidic

COR = Corrosive

OX = Oxidizing

.f.‘ = Radioactive

e = Reacts violently or
explosively with water

= Reacts violently or
WOX explosively with
water and oxidizing

SPECIAL HAZARD INSTABILITY HAZARD

This chart for reference only - For complete specifications consult the NFPA 704 Standard

NFPA-Chart_2 www.ComplianceSigns.com
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The NFPA fire diamond or square on point is often put on the label of chemicals.
Each square has a color indicating a hazard.
Each square has a rating of zero - four, except for the special hazards.   4 is the worst and 0 indicates no hazard.
A rating of 2 or higher or a special hazard is indicative of a hazardous material. 
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udents/any lab workers know when,
ety showers and eyewashes. These
a regular basis.

hich you are trained. Ask your lab

Yy P 9 U
ervisor or professc _.
y Professor of all injuries

‘the hazards of the chemicals you work with and

__ protective eyewear, lab coat, gloves, long pants,
closed toed shoes, restrain long hair

Know emergency procedures
Never work alone. Buddy system always.

All students must sign the rules form and you must
keep a record of this in lab files.
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ng, good work practices, hazard
1ition, control lab entry.

Wear all required PPE and refer to the
S for additional information on protecting
- yourself and students
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Lower the hood sash

Cleanup all materials and spills inside the hood
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tory management. Dispose of time-

_ ve materials, keep an active inventory

~ list, maintain MSDS, contact EHS for chemical
- management questions.
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v



;‘ I f/_il.., ol |

od on the chemical

elds and or gogg
suitable for the chemical in use
oed shoes made of durable material
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First line of defense is engineering controls.
Fume hoods or specially designed booths to protect you and others in the lab from exposures to dangerous chemicals and reactions. 
Inaddition to engineering controls selection the right PPE.
This can be accomplished by knowing the hazards associated with the chemical and understanding the limitations of the PPE.  
MSDS often have PPE information. If you are unsure of what PPE to use contact the OEHS.  We have a listing of PPE required for different materials.


isles clear and all work surfaces free of
ical residues

> slipping hazards. Keep floor free from
' debr1s and spilled materials
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Keep an inventory of all chemicals posted at your door and keep current MSDS’s available for your laboratory
Housekeeping serves to prevent exposures to dangerous chemicals and protect persons and facilities from fires and serves to keep hazardous chemicals from being disposed of inappropriately.
No chemicals can be dumped down the drain at UAH.  Strict “NO Drain” policy.



| | compled.
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Presenter
Presentation Notes
Keep an inventory of all chemicals posted at your door and keep current MSDS’s available for your laboratory
Housekeeping serves to prevent exposures to dangerous chemicals and protect persons and facilities from fires and serves to keep hazardous chemicals from being disposed of inappropriately.
No chemicals can be dumped down the drain at UAH.  Strict “NO Drain” policy.



- Chain to a wall and store with
cover on, label when empty

~ Electrical - Use outlets appropriate for
 instrument, don’t overload circuits

48


Presenter
Presentation Notes
Physical precautions for housekeeping:
When using glass and syringes (sharps) make sure appropriate personal protective equipment is worn.  
When working with syringes and biological agents work under a biological safety cabinet to prevent inhalation of potentially aerosolized agents. 
Glass and sharps must be disposed of in containers designed for disposal of these items.
Cylinders must be chained or strapped to a secure surface.  Regulators indicating the pressure must be used.  Attach an empty sign to cylinders when empty and ensure that valve covers are on each cylinder when not in use.
Electrical outlets must
1 -  not be overloaded
2 - not be used if the cords are damaged in any way
 Electrical equipment must be equipped with 
1 double insulated cords and or ground faults
  Extension cords are not allowed to be used as permanent wiring.  In other words permanent equipment must be plugged into the outlet.   Extension cords wear significantly when used as permanent wiring.  The time that they provide sufficient protection from fire or overheating of cicuits is dependent upon the manufacturer.


ags must be removed by
1el only!

safety showers and eyewashes must be
r of lab furniture and electrical

- Cylinders - Chain cylinders to a wall or non-
- movable table; Store with valve cover on;
label when empty and call CRS for pickup.

Electrical - Use outlets appropriate for
instrument, don’t overload circuits
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urge)

rst Aid Kit :
e Hood
bing,

_ ssurized
- connections

Chemical storage
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If this equipment or supplies need refurbishing contact the lab manager.
Contact Facilities and Operations department  for facility repairs at 6482.
Fume hoods must be cleaned prior to facilities making repairs.


r ) J I .. ), ._,u E' ;/// [ “ A ] ” ) / ) “ / [

aste must be appropriately

pose of waste as soon as possible upon
erating

o Submit a UAH Chemical Waste Inventory to
the OEHS
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Recommend having waste containers prepared prior to the onset of classes.  All labels should be on them so students know where to put what.
Labels must have the concentration of both solute and solvent,the date accumulation began.


pression lines )

¢ Heating apparatus
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Return unused
equipment, apparatus,
etc.

Leave lab coat in the

lab
© Wash/dry your hands

scontaminate @ Close and lock door
k surfaces and

equipment

>/ out defective
uipment
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Nobody can work in the lab alone.





eimergencies -

esponse Steps

the ea to the emergency

rotect yourself knot ape routes

Ip any person in need (First Aid Kit Location)

vt appropriate authorities for help call 6911
mplete injury consultation form & accident report
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Be prepared for emergencies know where all safety equipment is
Showers, eyewashes, fire extinguishers, fire alarms, evacuation routes
The injury consultation form as a standardized way of handling emergencies and protects the responder from potential litigation.  It is also used to develop lab safety protocol. 
The accident report informs the appropriate university authorities that an injury on the campus has occurred and compensation may be necessary.  Compensation will not occur if this form is not completed.  The form must be completed within 72 hours of the injury.  If the injured person cannot complete the form the laboratory supervisor must.  These forms are available at the Office of Public Safety.

Call 6911 for emergencies.    If nothing else direct the responders to the injured person.
The dispatcher will send an officer and contact the appropriate response authorities.  The dispatcher will provide directions to the response team while the officer attends to any injuries.   Huntsville fire department takes a minimum of 3 minutes to get here.


~ persons

o contact with blood or body fluids

Vear protective equipment,
specially gloves & safety glasses

azard Waste - “Red Bag”
Sharps disposal containers
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When responding to emergencies make sure you protect yourself from bloodborne pathogens such as:
As a student you can get hepatitus B vaccines at the wellness center.

Protect yourself from contact of blood and bodily fluids with gloves, and safety glasses.
If you have been trained in CPR use a mouth shield if available.
Biohazardous waste must be disposed of in red bags.  Autoclaving is mandatory prior to disposal.  Contact the OEHS for more information
Sharps must be disposed of in sharps containers.  Call OEHS for pick up.


iy

._. rst Aid (3 years)
rican Red Cross CPR/AED (2



Presenter
Presentation Notes





iter) of materials that do not
orotection

"ts must be available in chemical stock rooms
| areas of high chemical use

s tments are responsible for replenishing the

- spill kit items when used
Call Police at 911 for all immediate response services
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Knowing if your laboratory has a spill kit and were it is located is important for quickly and appropriately responding to spills.

Small spills can be handled internally.  Anything more than 5 liters, requiring a respirator or accutely hazardous as listed in the HWMP must be cleaned by the OEHS.  
Place an absorbent over volatile materials when spilled.
Encircle materials with a ring of absorbent and then move to the inside of th spill are to absorb completely.
Place spilled materials in a hazardous materials bag or the bucket, label and contact the OEHS immediately.
Clean the spill area with warm soapy water.

The OEHS has specific procedures for ethidium bromide.  Contact us for more info.


st clear the area, collect
n and contact the OEHS

are injured persos and the chemical is
ntifiable pull the fire alarm and call 6911
om a campus phone
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Calling 6911 has public safety to respond to the spill, clear the area, and then calling OEHS with information on the spill. 

If the chemical is unknown or if there are injured persons pull the fire alarm and  call 6911 to alert public safety that there is no fire but a different emergency.  



CO2 — Class
B & C Fires

Dry Chemical
— Class A,B,C

Met-LX —
Class D
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To operate an extinguisher:

Pull
Aim

S queeze

' &
weep \ __ ______ ._;"
i @SWEE_P nozzle
Know your extinguisher side to side
Use the correct extinguisher

(- bk yowr men extimguister 5 bobel
fiir et i e fovstrm tiwen. }
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h if safe and Evacuate

¥ ‘do not have to be followed in sequential
order. Assess the situation and determine the
appropriate course of action.
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//., L Z

e in the immediate area

) the nearest stairwell and

: ver up.

bility impaired persons should be taken to
tairwell and left on the landing. Tell the

“aptain immediately if there are any
ons on landings or remaining in the bldg.

ed to the assembly area, insure all are
accounted for.

Do not leave or re-enter until the floor captain
provides notice.
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nated go to the lowest innermost part of
ilding away from windows, doors,

=/ Do not return to the classroom until the all
clear is received from the floor captain.
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; ne, Hygiene, Hygi

53 fety device - Plan ahead

re not sure - Ask someone!!

Report Injuries/Incidents/Illnesses to lab

supervisor

5 Report safety issues to the lab supervisor or
OEHS
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In conclusion safety practices protect you, other students, faculty and staff as well as the surrounding communities.
Make sure the following safety practices are always on your mind


;’Q uestions to OEHS at x6053 or for
onal information, go to
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http://www.uah.edu/oehs
http://goo.gl/forms/raQXitY2ob
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