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SUBJ:  Chemical Hygiene Plan for the Research Service

1.  PURPOSE:  To educate research personnel on the potential hazards associated with chemicals and other materials, and to assure that appropriate protective measures are implemented.  This plan is intended to comply with all Occupational Safety and Health Administration (OSHA) standards with specific regard to Part 1910.1450 of Title 29 of the Code of Federal Regulation (CFR).

2.  POLICY:  To maintain a program of educating Research personnel on a continuous basis and designed to protect them from health hazards associated with chemicals.  The Research Service will facilitate compliance with applicable federal, state, and local regulations to protect laboratory workers, and the environment.

3. LABORATORY SAFETY:

A.
General Ventilation Design.

Note:  The General Ventilation System should not be relied on for protection from toxic substances released in the laboratory.  Hoods, glove boxes, gas cabinets, local exhaust ventilation and substitution of less toxic materials when possible shall be used to minimize exposure to all hazardous chemicals in the laboratory.  Laboratory operations which involve chemicals with a Permissible Exposure Limit (PEL) or Threshold Limit Value (TLV) of 100 ppm or less (gas or vapor), or 0.1 mg/M3 or less (aerosol) shall be planned and conducted using Aappropriate engineering controls.  High risk operations shall be conducted inside primary containment including hoods, glove boxes or gas cabinets.  Low risk operations may be conducted on the open bench.

1)  Laboratory hoods should be used as the primary engineering control.  

                  a)  Adequate and continuing performance of laboratory fume hoods and biological safety cabinets is essential to employee health protection.  These hoods are used to isolate toxic or hazardous materials, biological agents, and to protect laboratory personnel during procedures where vapors or aerosols will be generated.

b)  These hoods should not be used to store excess volatile or hazardous materials, unused equipment or supplies, or to dispose of hazardous materials.  The inside of the hood area should not become congested.  Other laboratory equipment should be kept at a reasonable distance from the front of the hood.

c)  A laboratory hood with 2.5 linear feet of hood space per person should be provided for every two workers who spend most of their time working with hazardous materials.  Hood face velocities should be 60‑150 feet per minute (fpm) with the sash fully open.  Sash stops must be installed when the face velocity requirement cannot be met with the sash fully open.  Operations shall not be performed in hoods with less than the required minimum stated face velocity.  Hood performance is to be evaluated upon installation, and whenever modifications are made. 

d)  Sash height should be labeled to show the closure point level where the desired air flow is achieved.  This level should be maintained while working with hazardous chemicals inside the hood.

e)  Fume hood face velocity is to be evaluated annually by the Engineering Service to ensure proper air flow.  All biological safety cabinets will be tested and certified at least annually.  HEPA (High Efficiency Particulate Air Filter) filters will be replaced where necessary.  Engineering Service personnel performing maintenance or repair on these devices will contact EH&S prior to entering the hood.

f)  Inoperative hoods awaiting repair must be posted with the notice: "OUT OF SERVICE."  Any hood not passing inspection will be closed immediately and posted accordingly until repair work is completed and the hood is certified.  Laboratory personnel will notify Engineering Service of any fume hood or biological safety cabinet which has failed or is suspected of having air flow problems.

2)  Engineering controls on special containers and storage equipment for substances with specific hazards should receive special note in the laboratory design.

B.  Storage Areas.
1) Storage areas need to be designed with the compatibility of chemicals in mind.  NFPA compatibility guides should be consulted.

2) Concentrated acid and base liquids in breakable bottles are to be placed in a secondary container capable of containing the entire volume of a broken bottle. 

C.
Safety Equipment.
1)  Fire Extinguishers ‑ Each laboratory is equipped with Fire Extinguishers capable of extinguishing chemical fires, and ordinary wood, cloth or paper fires.  Fire Extinguishers located in the laboratory are of the dry chemical type, which may be safely used on any flammable material found in the laboratory. 

2)  Eyewash Fountains are checked weekly by user.  Emergency Showers should be checked periodically by Engineering.  Laboratory personnel should be familiar with their exact location.  Eyewash Station and Drench Shower should be located within 50 feet of hazardous material usage.  Access to eyewashes and showers is to be maintained at all times.

3)  Fire Blankets may be used to smother a clothing fire by wrapping it round the victim and then rolling the victim on the ground until the fire is out.

4) Heat‑Resistant Gloves should be used to move or otherwise handle small burning items, to manipulate hot containers, and to turn off valves which have become too hot to safely handle unprotected.

5)  Spill Pillows can be used to collect organic solvents.  The pillows contain amorphous silica in a fiberglass bag.  One pillow will soak up one liter of liquid.  This absorption not only removes the liquid but also reduces fumes and vapors.

D.
Chemical Procurement.
1)  Supervisors or other individuals authorized to order supplies must provide access to an MSDS for every chemical (if available) in the laboratory.

2)  No container should be accepted without an adequate identifying label.  The label should contain the name of the product (as would correspond to an MSDS), the principle hazard warning, and the manufacturer’s name.

3)  All materials received should be dated.  New or additional stock quantities of a material should be added to the chemical inventory listing.  

E  Material Safety Data Sheets (MSDS).
MSDSs for each chemical (if available) must be available in each section preferably in a 3‑ring binder arranged in an alphabetical order along with a chemical inventory of the section.

F.  General Procedures for Working with Chemicals.

   1.  General Rules

a)  Smoking, eating, drinking, and food storage is prohibited in a hazardous work area.

b)  Do not smell or taste any chemical.

c)  Long hair should be secured back off the shoulders in such a manner that hair does not come in contact with chemicals or contaminated substances.

d)  Wash hands before leaving the laboratory.

e)  Remove all contaminated clothing immediately and prior to leaving hazardous work areas.

f)  The work area should be maintained clean and uncluttered.  

g)  Glassware should be handled with care.  Chipped and cracked glassware should be discarded in the receptacles for broken glassware.

h)  Eye protective equipment (goggles or face shields) must be worn while working with hazardous chemicals in the laboratory.  Each operation should be evaluated to ensure that adequate eye protection is achieved (e.g., Handling very corrosive chemicals requires a more complete eye protection than offered by safety glasses; therefore, a full face shield should be used).  Safety glasses are important when wearing contact lenses.  Gases and vapors can be concentrated under, and in case of soft lenses, within, the lenses and can cause permanent eye damage.  In the event of a splash, it may be difficult to remove contact lenses so that eyes can be irrigated.

i)  Chemical resistant gloves should be worn when handling hazardous chemicals.  Inspect gloves prior to use.  Ensure that the appropriate gloves are selected for work.

j)  Fume hoods should be used for tasks which might result in the release of toxic vapors or dusts.  As a rule of thumb, use a hood or other local ventilation device when working with any appreciable volatile substance with a TLV of less than 50 ppm.

k)  Appropriate respiratory protection should be used when air contaminant concentrations are not sufficiently contained by engineering controls.  Evaluate tasks to ensure that appropriate respiratory protection is achieved.  Inspect respirators routinely.

m)  Do not centrifuge unsealed flammable materials, and do not open a centrifuge until it has stopped.

n)  Dispose of chemical waste in accordance with federal, state, and local regulations.  Consult Medical Center Memorandum, Hazardous Waste Disposal.

o)  Report all accidents and near accidents immediately to the supervisor.


p)  Do not wear open toe shoes in the laboratories where hazards exist.

2)
Working with Allergens and Teratogens.

a)  Allergens are substances which can produce skin and lung hypersensitivity; e.g., formaldehyde, diazomethane, nickel.  Wear suitable gloves to prevent hand contact with allergens and substances of unknown allergenic activity (Consult the MSDS).  Avoid inhaling aerosols.

b)  Reproductive Toxins.  Employees must be advised of substances that act as reproductive hazards (substances that can cause adverse effects on the fetus, the fertilized egg, or the embryo), malformations, retarded growth, and postnatal functional defects; e.g., formamide, organomercurials, lead compounds.

(1)  Each use should be reviewed for particular hazards by the supervisor who will decide whether special procedures are warranted, or whether warning signs should be posted.  Consultation with the Safety Officer is desirable.

(2)  Teratogens requiring special control should be stored in a well ventilated area.  The container should be labeled in a clear manner such as the following:   

             TERATOGEN:  READ SPECIFIC PROCEDURES FOR USE

If the container is breakable, it should be kept in an impermeable, unbreakable secondary container large enough to hold the material in case the primary container leaks or breaks.

(3)  Women of childbearing age should be especially careful to guard against spills and splashes.

(4)  Operations should be carried out in adequately ventilated areas using impermeable containers.

(5)  Appropriate safety apparel (consult the MSDS), particularly gloves, should be worn.

(6)  All hoods, glove boxes and other essential engineering controls should be inspected for adequate air flow before starting any operation.

(7)  Supervisors should be notified of all exposures or spills of embryo toxins requiring special control.

(8)  A qualified physician should be consulted when women of childbearing age are exposed by skin contact or inhalation to levels above the OSHA exposure level for any chemical.

3)
Working with Chemicals of High Acute Toxicity.

                   a)  Definition:  Any chemical with an acute toxicity (LD50) of <50 mg/kg orally or LC50 <200 ppm.

                   b)  Examples:  Mercuric chloride, sodium azide, potassium cyanide, aflatoxin B1, valinomycin.

c)
Areas where these chemicals are stored and used have restricted access and special warning signs.

CAUTION:  ACUTELY TOXIC AGENT

d)
A hood or other containment device must be used for procedures that may result in the generation of aerosols.

e)  Gloves and long sleeves are to be used.  Hands and arms should be washed immediately after working with these chemicals.
f)  Assure that at least two people are present at all times when working with a compound of unknown or high toxicity.

g)  Breakable containers should be stored in a chemically resistant tray.  In addition, any apparatus being used should be mounted above such trays.  Cover work and storage surfaces with removable, absorbent plastic backed paper.
h)  Protective clothing should not be worn outside the laboratory.

                  i)  All containers of these substances should have identification and warning labels.

            4)  Chemicals of Extremely High Acute Toxicity
                 a)  Definition:  Any chemical with an acute toxicity (LD50) of <1 mg/kg orally or LC50 <10 ppm and all of the agents on the CDC list of Select Agents

                  b)  Examples:.Ricin, tetrodotoxin.

                 c)  Special work conditions apply.  File an Acutely Hazardous Agent Use Authorization with the Research Safety Committee before beginning work with any of these agents.

5)
Working with Chemicals of High Chronic Toxicity.

a)  Examples:  human carcinogens or substances with high carcinogenic potency in animals; hepatotoxins.

b)  All transfer and work with these substances shall be in a designated area; i.e., restricted access hood, glove box, or restricted portion of the lab.

c)  Assure that the controlled area is conspicuously marked with warning and restricted access signs such as the following:

CAUTION:  HIGH CHRONIC TOXICITY OR CANCER SUSPECT AGENT

d)  All containers of these substances should have identification and warning labels.

e)  Traps, scrubbers, HEPA or other filter should be used to prevent material from entering the vacuum system.

f)  Any contaminated equipment or glassware will be decontaminated in the hood prior to removing them from the designated area.

g)  For powders, use a wet mop or a vacuum cleaner equipped with a HEPA filter rather than dry sweeping.

h)  If using toxicologically significant quantities of a substance with high chronic toxicity on a regular basis (e.g., 3 times per week) consult a qualified physician concerning regular medical surveillance.

i)  Containers will be stored in a ventilated, limited access area in labeled, unbreakable, chemically resistant, secondary containers.

5)  Animal Work with Chemicals of High Chronic Toxicity.

 The use of substances of high chronic toxicity in experimental animals can present a special exposure hazard, in particular because of the possibility of the formation of aerosols or dusts that contain toxic substances.  Such dusts and aerosols can become dispersed throughout the laboratory, through animal food, urine, or feces.

a)  For large scale studies, special facilities with restricted access are preferable.

b)  Administer the substance by injection or gavage when possible rather than diet.

c)  When diet is used, a caging system under negative pressure, or under laminar air flow directed toward HEPA filters will be used.

d)  To reduce aerosolization use one of the following procedures for removal of contaminated bedding or cage matting:

(1)  Vacuum with a vacuum cleaner equipped with HEPA filter. 

(2)  Wet bedding to reduce dust.

(3)  Use a laminar flow hood to remove bedding from cages.

e)
Workers should wear protective gloves at all times.

f)  Workers should wear long sleeved, fully buttoned laboratory coats at all times.

6)
Poisons, Toxic Compounds and other Hazards.

a)  A mechanical device should be used for pipeting corrosive, toxic, or biohazardous specimens.  In fact, it is safety practice never to pipette anything by mouth.

b)  VA & Federal regulations forbid storing food or beverages in a refrigerator, ice machine, freezers; or cabinets which contain toxic chemicals, blood samples, biological specimens, bacteriological samples, radioactive materials, or other materials which might cause illness in the event of contamination or mistaken identity.

c)  The ordering of toxic compounds requires special processing procedures by the investigators in order to have such compounds on the premises.  Investigators should make themselves aware of these procedures and act accordingly.

d)  Extreme caution should be exercised in the handling of proteolytic enzymes.  They may appear innocuous, but the fine particles can get into the eyes and digest sensitive tissue and cause blindness.

e)  No excess chemicals of any nature should be thrown into refuse receptacles.  They should be disposed of properly by prescribed methods or by calling the facility’s Safety Officer.

f)  All containers of these substances should have identification and warning labels.

(1)  Material Safety Data Sheets will state the recommended limits, or OSHA‑mandated guidelines for exposure to toxic chemicals.  Typical limits are Threshold Limit Values (TLVs) from the American Conference of Governmental Industrial Hygienists (ACGIH), Permissible Exposure Limits (PELs), and Action Limits from the OSHA standards.

(2)  When a TLV or a PEL value for a chemical is less than 50 ppm, then the person using the chemical should work with it in an operating fume hood.  If a fume hood is not available then in accordance with the OSHA respirator requirements (29 CFR 1910.134), a proper respirator will be used by the operator and all those who could be potentially affected by the exposure.

(3)  Whenever handling of toxic substances with moderate to large vapor pressures is likely to exceed air concentration limits, laboratory work with such liquids and solids must be conducted in a fume hood.

7).  General Procedures for Working with Chemicals. Some consideration, from the safety aspect, should be given to every experiment before it is done.  Try to decide what may go wrong and then consider what emergency measures are to be taken if it does occur.

G.
Electrical Safety.

1)  Biomedical Engineering is primarily responsible for conducting ground safety checks of all electrical devices in the laboratory.  

2)  Electrical equipment should not be used if power cords are frayed or control switches and thermostats are not in good working order.  Keep all equipment and hands dry while handling electrical equipment.  All current leakages (sometimes apparent by a tingling sensation) or actual electrical shocks must be reported and the problem rectified.  Small shocks can often precede major shocks.  In the event of electrical shock, shut off the current and/or unplug the instruments.  Repair by laboratory personnel of electrical equipment is prohibited.  Any work performed on switches, outlets, circuit boxes, or other equipment must be referred to Biomedical Engineering or Engineering Service.

3)  Three‑to‑two wire adapters (so‑called "cheater plugs") are prohibited from use on all equipment.  Excessively long line cords are to be avoided.  Contact Engineering Service to help solve any power supply problems.

4)  The use of any electrical equipment which has sparking potential near flammable liquids must be avoided.  This can be a special problem beneath ventilation hoods which have power outlets or light sources that are not shielded.

5)  Flexible electrical cords are not to be substituted for fixed wiring.  For example, the refrigerator cord should be plugged directly into a wall outlet; no extension is allowed in order to reach the outlet.

H.   Corrosive Agents.  A corrosive or caustic material is one which fits the OSHA definition of corrosive (i.e., has a pH greater than 12 or less than 2.5); or which is known or found to be corrosive to living tissue.  Ensure that corrosive agents are stored in the designated "ACIDS" or "CAUSTICS" storage cabinets.  Never mix the storage of acids or bases.  Keep all corrosives in glass containers at eye level or below in the laboratory.  Bottle carriers are recommended for transporting corrosive materials.  Acids or strong bases should be used with the use of a ventilation hood to avoid accumulation of vapors.  Use appropriate protective equipment including wrap‑around goggles, impermeable aprons and rubber gloves as necessary.  Follow routine laboratory safety precautions when handling all hazardous chemicals including corrosives.  Specific attention to the storage of glacial acetic acid is required.

1)  If large quantities of acids or alkalis are being handled, use a shield or barrier of some sort so that breakage and spills can be controlled.

2)  Aprons, gloves, and eye protection should be worn as recommended on the MSDS when handling corrosive materials.

3)  Dilution.  Use great care and add reagent SLOWLY.  Always add acid (or alkali) to water.  Allow acid (or alkali) to run down the side of the container and mix slowly by gentle rotation.  Avoid overheating.

I.
Fire Prevention.
1)  All laboratory personnel should know how to use the fire extinguisher and the fire alarm.  Take time to read the instructions before an emergency arises.  Review the Service Fire Plan.  Laboratory personnel should become acquainted with the extinguisher location as well as operation.  The area around the fire extinguisher must not be used for storage.  Always be alert to possible ignition sources in the laboratory which include, but are not limited to; spark gapping, heating elements and coils, and open flames; e.g.,  Bunsen burners.  Minimize the quantity of flammable materials.  Ensure that the appropriate fire extinguisher is available for the type of material found in the lab.

2)  Fire Control.  Use the "R (escue) A (larm) C (onfine) E (vacuate)" system.  Employees should evacuate.  Only if the fire is small; e.g., trash can, and if the employee has been trained, should an employee attempt to extinguish a fire.

a)  Electrical equipment.  Carbon dioxide (C02) or dry chemical extinguishers may be used.  Water must be avoided even if you believe the current has been shut off.  Any extinguisher with the letter "C" included on the use label may be used.

b)  Flammable liquids.  The use of water should be avoided because of the potential for splashing the burning liquid and consequent spread of the fire.  Dry chemical extinguishers are preferable for this type of fire, or any extinguisher with the letter designation "B" on the use label.

c)  Combustible solids (except metals).  Heat-resistant gloves may be used to handle very small objects that may have ignited.  Water or any fire extinguisher with the letter designation "A" on the label may be used.  Carbon dioxide or dry chemical extinguishers may be needed if the fire is larger.

d)  Gases.  Shut off the source of gas if possible.  Use C02 to extinguish the flame, but only if the gas has been turned off.  Attempt to keep flame away from compressed gas cylinders.

3)  All stairwell doors should be kept shut at all times.  A closed stairwell door is vitally important in safeguarding of personnel and buildings:  Stairwell doors serve as an avenue of escape; minimize the possibility of hot gases rushing upward to ignite the entire structure; prevent rapid dispersion of toxic fumes from broken or leaking containers; and it provides safe entrance of the emergency team (firefighters, etc).

4)  Flammable liquids should be stored appropriately.  Flammable materials may be stored in a refrigerator that is explosion proof.  Storage of flammable liquids shall comply with all applicable Fire Safety Regulations.

5)  Flammable liquids should never be stored on reagent shelves which are higher than eye level, and only in appropriate sized containers.   If a reagent must be stored in a glass container for purity, the glass container should be placed in a bottle carrier to lessen the danger of breakage.

6)  Empty chemical containers should be thrown out into trash baskets with their caps or stoppers removed and only after being thoroughly rinsed with water.  Explosions have been known to have occurred when capped bottles and cans with residual solvents were incinerated.

7)  Excessive overstocking of hazardous chemicals (flammable liquids, cylinders of toxic or flammable gases, etc.) is discouraged.  Although it may be more inconvenient and expensive to order small quantities more frequently, it does minimize the fire risk to the building and its occupants.

J.  Procedures for Flammable Materials.

l)  Transfer of flammable solvents from one metal container to another should be preceded by electrical grounding to avoid a static spark.

2)  Tissue processors and similar automatic equipment that may release ignitable (flammable or combustible) vapors into the ambient workspace shall be operated at least 5 feet away from the storage of combustible materials, unless separated by one‑hour fire resistive construction.

3)  Flammable and combustible liquids with flash points lower than 200° F (Class I, II, IIIA liquids) should be heated in hoods; or with special local exhaust ventilation if the quantities exceed 10 ml, and/or if the liquid is heated to within 30° F of the flash point of the liquid.  Flammable or combustible liquids should be heated by hot water, by steam, or by an electric mantle, depending upon their boiling points.  Open flames should not be employed.

K.
Unattended Laboratory Operations.
1)  All unattended laboratory operations (overnight operations, unattended procedures, etc.) must have prior approval from the Laboratory Director/Supervisor.  As a general precaution, lights in the area should remain on, and an appropriate sign indicating that an unattended procedure is in progress should be placed on the door.  Security/Police should be notified when unattended procedures will be performed.  The area should provide containment of toxic substances in the event of failure of a utility service (such as cooling water) to an unattended operation.

2)  The Laboratory Director/Supervisor must thoroughly evaluate safety aspects of each unattended operation.  They should include:

a)  Consideration of each step of the operation for the potential for accidents and controls necessary to protect against catastrophic damage and injury resulting from them.

b)  Consideration of time for process completion and safety measures for allowing the machine/heat/operating process to continue after completion of the task without an operator in attendance.

c)  Any other recognizable safety and health considerations in allowing a process to proceed/complete without anyone in immediate attendance must be addressed.

L.  Hood Use.
1)  As a general rule, when a TLV or PEL value for a chemical is less than 50 ppm, the user must use an operating fume hood to work with the chemical.

2)  Apparatus inside the hood should be placed on the floor of the hood at least six inches away from the front edge.

3)  Fume hood sashes (windows) should be lowered (closed) at all times except when it is necessary to raise (open) them in order to adjust the apparatus inside (e.g., during organic chemistry operations).

4)  Do not place electrical receptacles or other spark sources inside the hood when flammable liquids or gases are present.  No permanent electrical receptacles are permitted in the hood.

5)  The hood fan should remain on whenever a chemical is inside the hood, whether or not any work is being performed in the hood.

6)  Personnel should be aware of the steps to be taken in the event of power failure or other hood failure.

7)  Hood vent ducts and fans must be inspected at periodic intervals to be sure that they are both clean and clear of obstructions.

8)  Hoods are never to be used as primary storage areas for chemicals, apparatus, or other materials.  Materials placed in hoods should be kept to a minimum, and the chemicals should not block vents or alter airflow patterns.

M.  Safe Handling of Gas Cylinders.  There are NFPA codes for the sizes of cylinders that may be used in the VAMC, especially for flammable gases.  It is the investigators responsibility to be sure the proper size cylinder is used.  Such information is available in the Safety Office.  Cylinders must be secured in an upright position for both use and storage.

1)  Check to ensure the shipping caps are mounted before moving the cylinders.  When moving cylinders, hand trucks or dollies with a securing device must be used.  Always transport and store gas cylinders by means of a wheeled cart to which the cylinder is securely fastened.  Make certain that help in manipulating the cylinder is available, if needed.

2)  For gas cylinders, in use, the following rules should be practiced:

a)  All cylinders must be firmly secured top and bottom by chain or commercially available gas cylinder supports so they will not fall or tip over.

b)  Color codes must not be relied upon for gas identification.  Instead, be guided by the tag or label.  Cylinders must be clearly labeled indicating the contents and the hazards.  Make certain of the cylinder contents before making any connections.  Material Safety Data Sheet for each type of compressed gas must be readily accessible.

c)  Use only the correct pressure regulator for the gas to be used.  Seek advice from the Safety Office before using adapters.

d)  Keep a crescent wrench or set wrench immediately available to close cylinders not equipped with valve handles.

e)  Use of oil, grease, or lubricants on valves is prohibited.  Do not lubricate, modify, or tamper with a cylinder valve.

f)  Do not attempt to repair damaged cylinders or use force on frozen cylinder valves.

g)  No more than two cylinders of flammable gases should be manifolded together; however, several instruments or outlets are permitted for a single cylinder.

h)  When more than one cylinder of a highly flammable gas is to be used in one room, specific approval by the Safety Officer must be obtained.  Standby cylinders of a flammable gas (full or empty) are not to be stored in the laboratory .

I)  Valves on all flammable gas cylinders shall be shut off when the unit is unattended.

j)
Protect all cylinders from heat sources.

N.
Personal Protection Apparel and Equipment.
1)  Personal Protective Equipment (PPE) includes gloves, goggles, face shields, aprons, fluid impervious gowns, masks, and respirators.  Although the use of such equipment is generally the least desirable way to control workplace hazards because it places the burden of protection on the worker; the equipment must be available for situations when an unexpected exposure to a chemical substance, a physical agent, or a biological material could have serious consequences.

2)  Before the purchase of any industrial respirators, the Medical Center Safety Officer should be consulted to determine whether the equipment is acceptable or not.  A documented hazard assessment must be performed to determine if any hazards are present that would necessitate PPE.  In addition, EH&S must provide training to each employee required to use PPE.

3)  Types of Personal Protective Equipment.

a)
General

(1)  Protective apparel must be compatible with the required degree of protection for substances being handled.

(2)
An eye wash station and fire extinguisher must be readily available.

(3)  A fire alarm and telephone for emergency use should be readily available.

b)
Eye Protection.

(1)  Chemical splash goggles and/or face shields, rather than safety glasses should be used when pouring any hazardous chemicals or hazardous waste as they provide the best protection against splashes.  Eye protection worn when working with chemicals should meet the requirements of the American National Standards Institute (ANSI) Z87.1.  When working with more than10 ml of a corrosive liquid, a face shield; large enough to protect the chin, neck, and ears as well as the face must be worn.

(2)  Protective eye wear must be available in all areas where hazardous substances are utilized.

(3)  Protective eye wear should be easy to clean and disinfect, and should always be available in such conditions.

(4)  For those employees who wear glasses, goggles must fit over the glasses.

c)
Hand Protection.

(1)  Gloves will be provided for all employees.  Selection of the appropriate hand protection will be based on an evaluation of the performance criteria relative to the specific task and the situation. All gloves should be tested by air inflation (do not inflate by mouth) for the absence of pin hole leaks.

(2)  Employees are required to wear gloves when handling all human specimens.

(3)  When working with corrosive materials, wear gloves made of material known to be resistant to permeation by the corrosive chemical. 

(4)  When working with allergenic, sensitizing, or toxic chemicals, wear gloves made of material known to be; or tested and found to be, resistant to permeation by the chemical and tested for absence of pin holes.

d)
Respiratory Protection.

(1)  Respirators should be worn whenever engineering controls fail or work practices are not effective in protecting employees from being exposed to vapor or particulate concentrations which exceed the lowest value among the following: the PEL, Action Level, TLV, or a similar limit.

(2) Written standard operating procedures are needed governing selection and use of respirators, training, fit‑testing, medical surveillance, periodic inspection, and maintenance.

e)  Other Personal Protective Equipment (PPE).

(1)  As conditions require, have available for use high necked, "rubberized" laboratory aprons, calf or ankle length chemical and fire resistant laboratory coat.

(2)  Low heel shoes with fully covering "uppers" should be worn in all laboratories with hazardous materials; shoes with open toes or with uppers constructed of woven material must not be worn in such laboratories.

(4)  All protective equipment should be carefully inspected before using.  Do not use defective protective equipment.

O.  Chemical Inventories.  A complete inventory of all hazardous chemicals utilized by the laboratory service should be kept in the Laboratory and a copy provided the Medical Center’s Safety Officer.  The inventory should describe the following:

1)
Chemical name.

2)
Quantities currently stored.

3)
Location of storage.

Update inventories at least annually and each chemical listed must have a corresponding MSDS (if available) readily accessible to the employees.  Annual updates will be sent to the Safety Officer.

P.  Signs and Labels.
1)  Prominent signs and labels of the following types should be posted:

a)  Emergency telephone numbers of emergency personnel, supervisors, and laboratory workers.

b)  Food should not be stored with any other laboratory chemical or pathogenic agents.  Refrigerators should be labeled according to their use.

c)  Locations of emergency exits and emergency spill kits.

d)  Warnings at areas or equipment where special or unusual hazards exist as required by applicable regulations (Radioactive hazards; X‑ray equipment, etc.)

2)  Chemical Labeling.

a)  Labels on incoming containers of hazardous chemicals must not be removed or defaced.

b)
Each original chemical container must be labeled with the following:

(1)  Chemical identity.

(2)
 Principle hazard warning (original container).

(3)  All chemical solutions of 1% concentration or greater must bear the same hazard warning label as concentrated chemicals.  Solutions of 0.1% carcinogens should also be labeled.

(4)
Date received.

Q.
Employee Information and Training.

1)  The laboratory Chemical Hygiene Plan must be readily available to all employees and students.  A copy of the Chemical Hygiene Plan will be available in each department as well as the Research Service Office.

2)  Each employee in the laboratory will be trained upon initial assignment, prior to the adoption of a new procedure with a hazardous chemical, and prior to assignments involving new exposure situations.  The training and information provided to the employees are to assure that individuals at risks are adequately informed of the hazards of the chemicals and the work in their work areas, the risks, and what to do if an accident occurs.

3)
Employees must be informed of the following:

a) The content, location, and applicability of the Chemical Hygiene Plan   

b)  The location and availability of known reference material on hazards, safe handling, storage, and disposal of hazardous chemicals found in the laboratory including; but not limited to, Material Safety Data Sheets received from the chemical suppliers.

R.  Circumstances Requiring Prior Approval.  Decisions involving prior approval from the Laboratory Supervisor and the Safety Officer should always be made in the direction of perceived greater employee safety, if there is a question of rules applicability.

Prior approval to perform a laboratory task must be obtained from the Laboratory Supervisor whenever the following conditions pertain:

a)  Highly acutely toxic, carcinogenic, and/or teratogenic chemicals are used.

b)  When a new lab procedure or test is to be carried out which might allow toxic limits to be exceeded or harm is possible.

c)  When there is a change in a procedure or test which might allow toxic limits to be exceeded or harm is possible.

S.
Medical Consultation and Examinations.
1)  The supervisor will ensure that all employees are referred for medical attention and follow‑up as necessary whenever the following conditions pertain:

a)  Whenever an employee develops signs and/or symptoms of a toxic response to a hazardous chemical.

b)  Whenever exposure monitoring reveals exposure levels routinely above the action level or PEL for an OSHA regulated substance.

c)  Whenever a leak or spill occurs and results in the likelihood of a hazardous exposure.

2)  Complete information regarding the details of the incident to include substance, extent of exposure, and circumstances must be provided immediately to the licensed physician performing the consultation or examination.  A copy of the MSDS must be obtained and sent to the physician for reference as he or she is evaluating the individual.  In addition, the physician will be informed of all signs and symptoms of exposure experienced by the employee.

3) Employees will be provided all medical examinations and consultation under the direct supervision of a licensed physician and at no cost to the employee, without loss of pay, and at a reasonable time and place.

  4)  Additional information is contained in Medical Center Memorandum, Employee Health Program.

T.
Environmental Monitoring.

  1)  After initial determinations by EH&S, regular or routine monitoring of the airborne concentrations of a variety of different toxic materials is generally not required, as long as care is taken to ensure that:

a)  The ventilation system (including hoods) is working and is being used properly.

b)  The laboratory workers are using proper protective equipment and clothing.

c)  The laboratory workers are following good hygiene and laboratory safety practices.

2)
Situations which may require monitoring of chemical substances:

a)  If the nature of the substance and its manner of use, and/or past experience with similar substances or procedures suggest monitoring.

b)  If there are manifested signs and symptoms of exposure (e.g., irritation, nausea, headache).

c)  During testing or redesigning of hoods and other ventilation devices in the laboratory when air sampling is helpful in the evaluation of the new ventilation system and design, to assure levels of exposure have not increased.

d)  If a specific substance is highly toxic and is regularly or continuously used in the laboratory, then identification monitoring of that substance may be appropriate.  This is especially true if relatively large amounts of the material are being stored or used over an extended period.

3)  If monitoring reveals concentration at or above the action level or the PEL, the employer must immediately comply with the monitoring provisions of the relevant standard for the substance.

4)  The VA must notify employees of the results of any monitoring procedures.  The notification will be in writing within 15 days of the receipt of the results.

5)  The Safety Officer is responsible for determining when exposure monitoring is necessary or appropriate.

U.
Waste Disposal.
1)  Medical Center Memorandum, Hazardous Waste Disposal, fully describes procedures for waste collection, segregation, storage, and transportation including consideration of what materials can be drain disposed or incinerated.  Transportation of waste out of the facility must be in accordance with the EPA and DOT Regulations.

2)
Liquid Wastes.

a)  Disposal through the sewer system must comply with all federal, state, and local regulations.

b)  The Medical Center Safety Officer should be consulted when in doubt as to whether or not a chemical can be disposed via the sewer system.

3)
Contracted Disposal.

a)  Laboratory personnel will ensure that the hazardous waste label is on the container and that the accumulation start date is filled in.

4)
Waste Inventory.

a)  The laboratory supervisor is responsible for maintaining a complete inventory of all hazardous wastes that need to be picked-up by the Hazardous Waste Contractor.  This inventory must include:

(1)
Chemical name.

(2)
Type of waste:

(a)
Organic acid.

(b)
Inorganic acid.

(c)
Base.

(d)
Non‑halogenated organic.

(e)
Mercury.

(f)
Other.

(3)
Building.

(4)
Weight/volume.

(5)
Building/Room/Laboratory.

(6)
Waste Coordinator.

(7)
Generating Service.

b)  Hazardous chemicals stored for disposal will be in compatible groups in appropriate containers; labeled clearly to indicate hazard warnings and comply with applicable fire and safety warnings.

6)  Unlabeled containers of chemicals and solutions (e.g., discarding chemical stock) should undergo prompt disposal; if partially used, they should not be opened.

7)  Recycling (e.g., xylene) or chemical decontamination should be used when possible.

V. 
Accidents and Accident Prevention.

1)
Injuries must be reported promptly to your supervisor.  This procedure will be of help if you ever have to file for employee compensation.  VA Form 2162, Report of Accident, must be submitted to the Service Chief by the immediate supervisor.

2)
Unsafe conditions should must be reported to your supervisor.

3)  Suitable clothing and shoes should be worn.  Use goggles, shield, gloves, etc., whenever indicated.  A wide variety of personal protection equipment is available and may be purchased.

4) All warning signs should be observed and heeded.  These include, Biohazards, and Fire Hazards.

5)
The location of the nearest emergency shower and eyewash fountains should be known.

6)  The location of the nearest fire alarm should be known .

7)  The area around the eyewash fountain should be uncluttered and readily accessible in the event of an emergency.  In case of a major chemical spill on an individual, the shower is activated by standing beneath the nozzle and pulling the large metal ring handle hanging from the ceiling.  Shower with a quantity of water for a sufficient period of time to remove all chemicals from the skin.  Contaminated clothing should be removed as rapidly as possible, even while under the shower.  Similarly, eyewashinhg should be continued for a significant period of time if an acid or base eyesplash occurs (five minutes minimum recommended).

W.
Spills and Accidents.

1)
Spills of toxic substances.  Accidents involving any hazardous chemical should be resolved immediately.

2)
Chemical Spills (General).

a)
All large spills must be reported to the Laboratory Safety Officer.

b)
Spill control kits for small spills are provided in all laboratory departments.

c)  Supervisors should instruct the lab personnel in proper use of spill kits.

d)
Appropriate PPE should be utilized for cleanup.

e)  In the event of a large spill, evacuate the area and notify the Safety Officer.

3)
Large Mixed Spills.

a)
Ventilate area.

b)
Evacuate area at once.

c)
Notify Safety Officer immediately, and/or emergency response personnel.

d)  Never attempt to clean up any spill which is too large to be handled with the spill kit and the lab personnel on hand.

4)
Spill Evaluation.

a)  All spills and near spills should be carefully analyzed by the Laboratory Supervisor.

b)  Following analysis, results will be given to all personnel to prevent further incidents.

X.  Shipping or Receiving Hazardous Agents

a)  Any laboratory involved in shipping or receiving toxic or infectious agents from a non-commercial source will designate a person to be in charge of shipping/receiving and this person will have documented training in the Department of Transportation rules and regulations for shipping.

b)  Any laboratory receiving, shipping or using an agent from the DHHS Select Agents list of highly toxic agents (Attachment A) must have the approval of the Research Safety Sub-Committee.

4.  RESPONSIBILITIES:

a.  Laboratory Safety Officer.
1)
Monitors procurement, use, and disposal of chemicals in the laboratory.

2)  Insures that appropriate audits of inventory and policies are maintained in accordance with Medical Center policy.

b.  Supervisor.

1)
Has overall responsibility for maintaining the Chemical Hygiene Plan in his/her laboratory.

2)
Ensures workers follow the Chemical Hygiene Plan.

a)  Ensures protective equipment is available and in good working condition, and that appropriate training is provided.

b)  Ensures that facilities and training for use of any material being ordered are adequate.

c)  Ensures that all employees have received documented training.

c.  Employee:

1)  Plans and conducts each procedure or operation involving chemicals in accordance with the Chemical Hygiene Plan.

2)  Must become familiar with and comply with the Chemical Hygiene Plan and other medical center safety rules and procedures.
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