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CHEMICAL HYGIENE PLAN
I.
INTRODUCTION
The Occupational Exposures to Hazardous Chemicals in Laboratories Standard, published by OSHA January 31, 1990, requires the development and implementation of a written Chemical Hygiene Plan.  It supersedes, for Laboratories, many of the requirements of the OSHA health standards in 29 CFR part 1910, subpart Z.  The Chemical Hygiene Plan addresses three main points.  This plan must be capable of protecting employees from health hazards associated with hazardous chemicals in the laboratory, must be capable of keeping exposures below Permissible Exposure Limits (PEL) as specified in 29 CFR 1910, Subpart Z, and must not underestimate the risk involved with using and handling hazardous substances.  Additionally, this program intends to provide procedures which best safeguard the employee and the environment.

A.
Minimizing Exposure
The Chemical Hygiene Plan sets forth those procedures, protective equipment, and work practices required to safeguard the employee as he/she works with hazardous chemicals.  In doing this, the plan will minimize exposure to employees from the hazards presented by the use of hazardous chemicals in the laboratory.

B.
Realizing Potential Risk
The Chemical Hygiene Plan also addresses the risk involved when dealing with hazardous substances.  When dealing with chemicals, even if substances represent no known significant hazards, it is important for employees to practice safe work habits in order to reduce the risk of exposure.  All laboratory workers need to understand the types of toxicity, know the routes of exposure, and recognize the major classes of toxic and corrosive chemicals.

C.
Observing PELs
The Occupational Safety and Health Administration has determined that human exposure to hazardous chemicals shall not exceed the permissible exposure limits as specified in 29 CFR part 1910, subpart Z (Appendix I).

This plan will be available to all employees for review.  A copy will be located in XXXXX, with the Chemical Hygiene Officer (CHO) at this Location.  This plan will be reviewed annually by the Chemical Hygiene Committee and will be updated as necessary.

II.
SCOPE AND APPLICATION

A.
Procedures
Procedures for limiting exposure to hazardous chemicals to below the permissible exposure limits shall be developed for each substance which is considered to present, or could present a hazard upon exposure to humans.  Appendices A and B of the Hazard Communication Standard (29 CFR 1910.1200) provide further guidance in defining the scope of health hazards and in determining whether or not a chemical is to be considered hazardous for the purposes of this standard.  Copies of all regulatory documents are located in the Library.

B.
Training

Each employee shall receive training and hazard information from their immediate supervisor concerning the hazardous chemicals located in and/or used in the work area.  Each employee shall receive instruction in how to interpret labels, material safety data sheets, and the procedures to be followed while working with specific hazardous chemicals within his or her work areas.

III.
THE CHEMICAL HYGIENE PLAN (CHP)
A.
General Elements of the CHP
This Chemical Hygiene Plan is built upon the previously existing Hazard Communication Program.  The Hazard Communication Program provided information and training concerning the hazards presented by the chemicals used in the workplace. This program delineates the procedures which shall be used to protect the laboratory worker from exposure to those chemicals.

Almost all laboratory chemicals are hazardous in some way or degree.  Personnel in research laboratories may be working with hazardous chemicals, biologicals, radiologicals or active materials whose hazards may be unknown.  Even though sample sizes are minimized and new observation methods are used, an understanding of environmental and health problems must be reflected in improved and safe working conditions in laboratories.

The hazards of handling chemicals are classified as physical and chemical.  Physical hazards include fire, explosion and electric shock.  Other physical hazards arise from containment measures like compressed gas cylinders, cryogenic equipment, furnaces, refrigerators and glass apparatus.

Chemical hazards are associated with their toxic effects and may be chronic or acute.  Acute hazards produce prompt or only slightly delayed effects such as poisoning, serious burns, inflammation, allergic responses or damage to the eyes, lungs, or nervous system.  Some chemicals such as chlorine or ammonia give considerable warning (i.e., strong odor).

Chronic hazards show the toxicological effects after a long delay or after exposure over long periods of time.  These effects may involve cumulative damage to many different organs or parts of the body.  Some can be reversed by the elimination of exposure to the chemical, but some are nearly irreversible, especially after there has been much damage.  Carcinogen effects are usually chronic effects.

Always use common sense, good judgment and safety awareness when working with hazardous chemicals.  Always avoid skin contact with chemicals, and prevent chemical vapors or dust from entering the laboratory atmosphere.

B.
Chemical Inventory

An inventory of all chemicals known to be present at the Location must be compiled annually.  Each laboratory must maintain a copy of their chemical inventory for employees. Scientists are encouraged to use the chemical inventory of the location to locate chemicals needed on short notice and/or when small amounts are needed.  Each work area and laboratory is responsible for maintaining a current chemical inventory, and making it available to the Safety Office upon request.  

C.
Material Safety Data Sheets (MSDS)
The nature and extent of the hazard associated with a chemical has been determined by the manufacturer, the importer, or by governmental regulation and is noted on the MSDS.  The following information provided on the MSDS will be used in determining the procedures required under the Chemical Hygiene Plan:

1.
Chemical name or trade name.

2.
Physical hazards of the chemical.

3.
Health hazards of the chemical.

4.
Potential toxic and carcinogenic properties of the chemical.

5.
Safe practices to be used while handling the chemical.

6.
First aid, spills, and emergency procedures.

MSDS for all chemicals at XXX are maintained at the following locations, XXX.  Shipping & Receiving or the procurement designee is responsible for providing the Safety Office with a copy of all incoming MSDS, which manufacturers are legally obligated to provide with each chemical.  Personnel who acquire chemicals that are not routed through Shipping & Receiving must ensure that the Chemical Hygiene Officer (CHO) or CDSO is provided a copy of the MSDS.  The CHO is responsible for filing all incoming MSDS.  Employees shall utilize information contained on a substance’s MSDS to take steps to protect themselves from exposure to hazardous substances.  The known physical and health effects of various chemical compounds can be determined by reading the label and the appropriate MSDS.

D.
Recordkeeping

The CEPS and CDSO maintains all employee exposure monitoring and training records.  Medical records obtained through the Occupational Medical Surveillance Plan (OMSP) are maintained by the Federal Occupational Health (FOH) for the duration of an employee’s employment plus thirty years.  All records are accessible to employees or their authorized representatives upon request in accordance with 29 CFR 1910.20.

E.
Accident Reporting
All employees are required to immediately report any accident to their supervisor.  The supervisor must notify the Administrative Office so that immediate medical attention, accident forms and corrective action can be taken that will minimize the likelihood of the accident reoccurring.  Records are maintained on all accidents.

F.
Safe Work Practices
Employees must assume responsibility for their own safety in the workplace.  By making safe work practices a habit, many accidents can be avoided.  The following are safe work practices that all employees should make a habit.

1.
Always plan carefully.

2.
Avoid unnecessary exposure to chemical substances by any route.

3.
Do not taste or smell chemical substances.

4.
Never pipet by mouth.  Use a pipet bulb or aspirator.

5.
Vent all apparatus which discharge chemical vapors into local exhaust devices.

6.
Wear protective gloves while in the laboratory.  Inspect gloves carefully before each use for discoloration, punctures, and tears.  Glove materials will eventually be permeated by chemicals.  Discard them correctly when they become contaminated.  Never use damaged gloves.

7.
Test glove boxes before each use:  Check for leaks and adequate airflow.

8.
Do not allow release of toxic substances into the laboratory.

9.
Avoid practical jokes or other behavior which might confuse, startle, or distract another worker.  Practical jokes and horseplay cannot be tolerated at any time in the laboratory.

10.
The supervisor of the laboratory has the responsibility for determining when the work requires special safety precautions.  Using the chemical inventory list and MSDS sheets as a reference, standard operating procedure (SOPs) will be used when handling any hazardous chemical.

G.
Safety Inspections

Safety inspections are performed annually. The Area safety office personnel provide this service. Each inspection confirms the correction of findings from the previous inspection, while concentrating on identifying problems which fall under their purview.  Additional safety inspections can be made by members of the safety and health committees at any time of the year.
H.
Chemical Waste Disposal
The goal of the Waste Management Program is to prevent harm to people or the environment which could result from improper disposal of waste generated by laboratories. 

The designated CDSO or CEPS is responsible for the collection of hazardous waste from laboratories and the coordination of disposal with the disposal contractor.  No hazardous chemical is to be directly disposed of by location personnel.  Fume hoods and drains will not be used as a means of disposal for chemicals because this is a violation of both ARS policy and federal regulation.  Laboratories are responsible for the proper labeling, dating, and segregation of all waste until it is removed from the lab by the designated person.  In compliance with the Location’s Small Quantity Generator status as defined by the EPA, hazardous waste will not be kept on site for more than 180 days.

Each laboratory operation should include a plan and training for waste disposal.  Hazards to the environment can be avoided by following accepted waste disposal procedures.  Chemical reactions may require traps or scrubbing devices to prevent the escape of toxic substances.

Waste Solvent Disposal:  Laboratories must collect all waste solvent into a UL‑approved flammable container and attach an inventory tag to the container. Lab solvent pickup is accomplished whenever their container is full or every 3 months, whichever is sooner. Laboratories must store their containers on or in a secondary container or tray.  Laboratory personnel must visually inspect their containers before each use to ensure they are in good condition.

Excess/Waste Chemical Disposal:  It is suggested that the CDSO arrange to have excess chemical inventory removed with the assistance of the Cluster Environmental protection Specialist (CEPS) when regular chemical waste pick is completed. This is the time that excess and non-solvent waste chemicals will be removed from laboratories. The excess/waste chemical inventory list should be circulated so laboratory personnel can claim useful items.  Those chemicals not claimed are collected and disposed of by the disposal contractor.  Laboratories must properly segregate and store their chemicals awaiting disposal so that incompatible chemicals are separated.

NOTE:
Supervisors are responsible for ensuring that all lab chemicals are transferred and/or properly disposed of when employees transfer or cease to be employed.

I.
General Laboratory Safety Guidelines
1.
Never eat, drink or smoke in the laboratory.  Never store food or drinks in refrigerators containing chemicals or other experimental substances.

2.
Safety glasses and/or goggles must be worn in the laboratory at all times.

3.
Access to emergency equipment, showers, eyewashes, and exits must never be blocked at anytime per OSHA regulations.

4.
All containers of pure substances must be labeled with the identity of the contents and the hazards those contents present to users.  Diluted substances and mixtures need only a contents name, concentration, and date.

5.
All laboratory work areas will be kept uncluttered.

6.
Chemical substances will not be stored in aisles or hallways.

7.
All chemical containers and their contents should be placed in their assigned storage areas immediately after use or at the end of each workday.

8.
At the end of each workday, the contents of all unlabeled containers are to be considered waste and must be labeled accordingly.

9.
Waste for disposal must be labeled and stored properly.

10.
All spills shall be handled safely.

11.
Avoid working alone in building.  Do not work alone in a laboratory if the procedures being conducted are hazardous.

12.
No chemical containers will be left open overnight.

13.
Formal housekeeping and chemical hygiene inspections are the responsibility of the laboratory supervisor.  Inspections shall occur on a regular basis.

14.
Eye wash fountains and emergency showers should be inspected by laboratory employers for proper operation on a weekly basis.

15.
Respirator use within laboratories must be coordinated with the Safety Office.

16.
Use adequate barrier shields if a possibility of explosion or implosion might occur.

17.
When working with flammable chemicals, be certain that there are no sources of ignition near enough to cause a fire or explosion.

J.
Signs & Labels
Prominent signs and labels of the following types must be posted:

1.
Telephone numbers in the event of an emergency.  

2.
Identity labels, showing contents of containers (including waste receptacles) and associated hazards.

3.
Location signs for safety showers, exits, eyewash stations, and first aid equipment.  Post signage where food and beverage consumption and storage are permitted.

4.
Hazard warning signs at areas presenting any type of hazard.  

K.
Protective Clothing and Safety Equipment
These should include for each laboratory:

1.
Protective apparel compatible with the required degree of protection for substances being handled or used.  Laboratory coats should be worn only in the laboratory and not in hallways or eating areas.  

2.
An easily accessible drench-type safety shower.

3.
An easily accessible emergency eyewash fountain.

4.
Hearing protection (ear plugs or muffs) for employees exposed to noise levels greater than 85 dBA or when deemed necessary for the safety of the employee.

5.
An appropriate fire extinguisher.

6.
Other items designated by the laboratory supervisor.

Personal protective clothing and equipment are provided to insure adequate protection to workers from exposure to hazardous materials or working conditions.  When work involves contact with chemical, biological, or radioactive agents, and engineered controls are ineffective or impractical, then personal protective clothing and/or protective equipment shall be worn.

Personal protective equipment should be substituted for engineering controls only as an interim measure or when appropriate engineering controls are impractical.

Employees shall be required to follow the work procedures for the hazardous materials they use.  Activities involving substances with no known physical and health hazards should still be conducted in such a manner as to minimize exposure.

L.
Risk
When dealing with chemicals, even if substances have no known significant hazards, always observe good laboratory practice.  Minimize exposure by working in an chemical fume hood.  Wear eye and hand protection and a laboratory coat or apron.  If substances have special hazards, take special precautions.  Consult any appropriate regulations for advisement of the necessary approvals, training, working conditions, monitoring, record keeping and medical surveillance that might apply.

Always assume that any mixture will be more toxic than its most toxic component and that all substances of unknown toxicity are toxic.

It is important for all laboratory workers to understand the types of toxicity, know the routes of exposure and recognize the major classes of toxic and corrosive chemicals. Chemical reactions involving two or more substances may form reaction products that are significantly more toxic than the starting reactants.

All new and untested chemicals should be treated as though they are toxic until proven otherwise.  Since chemical research is often concerned with new molecular structures, laboratory workers should try to anticipate the toxicity, acute or chronic, of a new substance.  This is an important part of planning all research involving new chemicals.

IV.
ENGINEERING CONTROLS
Engineering controls are to be used to limit human exposure to hazardous chemicals, biological agents, and radioactive materials.  Safety is achieved by continual awareness of chemical hazards, using an acceptable apparatus, and by using precautions, including engineering safeguards such as hoods.  Laboratory personnel will be trained by their supervisor with the precautions to be taken, including the use of engineering controls and other safeguards.  Laboratory supervisors should inspect and detect the malfunctioning of engineering and other safeguards.

All engineering safeguards and controls must be properly maintained, inspected on a regular basis, and never overloaded beyond their design limits.  Fume hoods and glove boxes are examples of engineering controls which are used to prevent chemical exposure to personnel.

Each employee shall receive instruction from his/her supervisor on the use of engineering controls and on the use of personal protective equipment.

The procedures to be developed under this plan shall be either generic or specific:

·
Generic procedures, which when followed, shall limit human exposure to the majority of laboratory hazards.

·
Specialized procedures which are designed to meet the unique hazards presented by select carcinogens and other extremely hazardous chemicals.  Each special procedure shall be based on the hazards inherent to that particular chemical.

A.
Ventilation
The best way to prevent exposure to airborne substances is to prevent their escape into the working atmosphere by use of hoods and other ventilation devices.

1.
Laboratory ventilation should be not less than eight air changes per hour (calculated).  Work with toxic chemicals that have low air concentration limits or high vapor pressures must be done in a hood.

2.
Fume hoods must provide 80 to 100 linear feet per minute of air flow or as per ARS directive.

3.
Laboratory employees must understand and comply with the following rules:

a.
Fume hood is not used to “dispose” of chemicals.

b.
The chemical container used inside the hood will be placed upon the working surface of the hood, six inches from the front edge.

c.
Each fume hood should be operated at the established operational height.  Since the hoods are part of the Center’s ventilation system, they should be kept on at all times.

d.
If a volatile chemical must be stored within the fume hood, the ventilation system will be maintained in the “on” position at all times.

e.
Employees should be aware of the steps to be taken in the event of a power failure or other hood failure via supervisory instructions.

f.
Visually inspect hood vent ducts and fans at frequent intervals to be sure they are clean and clear of obstructions.  Request maintenance services as required.

g.
Hoods must never be used as permanent storage areas for chemicals.  Always ensure that proper airflow is not impeded.

B.
Environmental Monitoring
Regular instrument monitoring of airborne concentrations within the work area and/or fume hood is not routinely performed in laboratories, but may be required for new processes and testing.

V.
EMPLOYEE INFORMATION AND TRAINING
Each employee shall be provided with information and training to ensure that he or she is appraised of the chemical hazards present in his/her work area.  This information shall be provided at the time of implementation of this plan, an employee’s initial assignment to a work area where hazardous chemicals are present, and prior to assignments involving new exposure situations.  This training shall be the responsibility of the employee’s supervisor and must be documented using the laboratory supervisor training checklist or an equivalent procedure.  The frequency of refresher information and training shall be determined by the employer.  Typically, refresher training is required when a new chemical and/or protocol is introduced into the laboratory environment.
A.
Information
Employees shall be informed of:

1.
The contents of this OSHA laboratory safety standard shall be made readily available to each employee by his/her supervisor.

2.
The location and availability of the employer’s Chemical Hygiene Plan.

3.
The permissible exposure limits (MSDS) for OSHA regulated substances or recommended exposure limits for other hazardous chemicals where there is no applicable OSHA standard.

4.
Signs and symptoms (MSDS) associated with exposures to hazardous chemicals used in the laboratory.

5.
The location and availability of known reference material on the hazards, safe handling, storage and disposal of hazardous chemicals found in the laboratory including, but not limited to, Material Safety Data Sheets, (MSDS).

B.
Training
Employee training shall include:

1.
Methods and observations that may be used to detect the presence or release of a hazardous chemical (i.e., monitoring conducted by the employer, continuous monitoring devices, visual appearance, or odor of hazardous chemicals when being released, etc.).

2.
The physical and health hazards of chemicals in the work area.

3.
The measures employees can take to protect themselves from these hazards, including specific procedures the employer has implemented to protect employees from exposure to hazardous chemicals, such as work practices, emergency procedures, and personal protective equipment required.

VI.
MEDICAL CONSULTATION AND MEDICAL EXAMINATIONS

The employer shall provide all employees who work with hazardous chemicals an opportunity to receive a medical evaluation under the provisions of the ARS Occupational Medical Surveillance Program. Additional examinations, as determined by the physician will be performed under the following circumstances:

(
Whenever an employee develops signs or symptoms associated with a hazardous chemical to which the employee may have been exposed in the lab.

(
Where exposure monitoring reveals an exposure level routinely above the action level (or PEL) for an OSHA regulated substance.

(
An event in the work area such as a spill, leak, explosion or other occurrence resulting in the likelihood of a hazardous exposure.

A.
Routine Surveillance
Employees who handle chemicals in the workplace are strongly encouraged to participate in the USDA, ARS Occupational Medical Surveillance Program (OMSP).

The employer shall provide the following information to the physician:

1.
The identity of the hazardous chemical(s) to which the employee may have been exposed.

2.
A description of the conditions under which exposure may occur including quantitative exposure data, if available.

3.
A description of the signs and symptoms resulting from employee exposure.

In compliance with this standard, the employee shall obtain a written opinion from the examining physician which shall include the following:

1.
Any recommendation for further medical follow-up.

2.
The results of the medical examination and any associated tests.

3.
Any medical condition which may be revealed in the course of the examination which may place the employee at increased risk as a result of exposure to a hazardous chemical found in the workplace.

B.
Exposure Determination
Regular, 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:

1.
The fume hood ventilation system is functioning properly.

2.
Laboratory workers utilize proper protective clothing/equipment.

3.
Laboratory workers practice safe laboratory procedures and proper hygiene.

However, there are situations where monitoring of individual compounds is appropriate or required:

1.
Testing or redesigning of hoods and other ventilation devices.

2.
Usage of highly toxic materials routinely in the laboratory.

C.
Suspected Exposure
Measurement of employee’s exposure to any substance regulated by a standard which requires monitoring is necessary if there is reason to believe that exposure levels for that substance routinely exceed the action level for that substance.  If monitoring indicates exposure at the action level or PEL, the employer must immediately comply with the provisions of that standard.

The employee must be notified of the results of any monitoring procedures.  The notification must be in writing and presented to the employee within fifteen days of the employer’s receipt of monitoring results.

It is the Chemical Hygiene Officer’s responsibility via coordination with the Safety Office to determine when exposure monitoring is necessary or appropriate.

VII.
PRIOR APPROVAL
An employee must obtain prior approval to proceed with a laboratory task from the supervisor or his/her designee whenever:

(
A new laboratory procedure, process, or test is to be performed.

(
A probability that toxic limit concentrations or PEL could be exceeded.

(
An increase in chemical usage of 10% or greater occurs in a procedure.

(
A substitution/deletion of chemical procedure occurs.

(
There is a change in work conditions under which the procedure is to be conducted.

(
There is a failure of equipment used in the process, specifically safeguards such as fume hoods or pressurized apparatus controls.

(
Members of the laboratory staff become ill, suspect that they or others have been exposed, or otherwise suspect a failure of any safeguards.

(
Certain unattended operations are used.

A.
CRIS (Current Research Information System) Project Safety Reviews
All new CRIS Projects are reviewed by the Safety Office for safety, health, and environmental concerns prior to approval of the CRIS.  It is the responsibility of the scientist to report CRIS Project changes occurring after the initial safety review which could adversely affect the environment or the safety & health of personnel.  For those projects which begin prior to the formal approval of the project statement, the Research Unit should arrange for the Safety Office to conduct a safety, health, and environmental review. 

B.
Recommended Safety Checklist for Submission of Manuscripts
Before submitting a method for Journal publication, all authors must check it against the following list to assure safety considerations have been addressed:

1.
Are any reagents used or compounds formed which are explosive or flammable?

2.
Are there any side reactions which might occur which would give rise to flammable or explosive conditions.

3.
Are there any hazards created through electrical or mechanical means?

4.
Are there any pressure differentials created which could give rise to explosions or implosions?

5.
Are any radioactive reagents used or substances formed which are toxic, carcinogenic or otherwise present possibilities for long or short term physiological reactions?

6.
Are there any hazards due to modest increases in temperature or scaling up of the quantity of reagents used?

7.
Are there special precautions that should be taken in the event of an accidental spill?

8.
Have you addressed appropriate procedures for disposal of hazardous materials?

9.
Are any microorganisms and/or their products used that are pathogenic, allergenic or carcinogenic?

10.
If the answer to any of the above is “yes, “ does the method include appropriate precautionary statements?
C.
Planning
Every employee has a responsibility to know and use safety rules and practices.  Before beginning any new operation, determine the potential hazards (physical, chemical, biological) and appropriate safety precautions.  Get information and advice about hazards, plan appropriate protective procedures, and plan the positions of equipment before starting any new operation.  Additional sources of safety information may include the immediate supervisor, RL, Lab Director, Safety office or Area Safety Manager.

D.
Unattended Operations
Place an appropriate sign on the door listing what equipment or process is in operation, what chemicals are in use, what to do in an emergency, and whom to contact in an emergency.  Take the proper precautions for containment of toxic substances in case a utility service such as cooling water should fail during an unattended operation.

E.
Glassware
Use equipment only for its designed purpose.  Handle and store laboratory glassware with care to avoid damage or breakage.  Use extra care with Dewar flasks and other evacuated glass apparatus.  Shield or wrap them to contain chemicals and fragments should implosion occur.  Repair or discard any damaged items.  Use adequate hand protection when inserting rubber stoppers or corks into glassware or when placing rubber tubing on glass tubing connections.

Proper instruction should be given in the use of glass equipment designed for specialized tasks that may present unusual risks for the first time user.  Instruction is the responsibility of the employee’s supervisor.

Position and clamp reaction apparatus thoughtfully in order to permit manipulation without the need to move the apparatus until the entire reaction is completed.  Combine reagents in appropriate order and avoid adding solids to hot liquids.

F.
Spills and Accidents
Spills of toxic substances or accidents involving any hazardous chemical should be resolved immediately. It is the responsibility of the attending employee to alert all people in the affected area.  It is also this individual’s responsibility to contact the supervisor and/or safety office.  When the employee is unsure of the hazard involved, he or she should notify all individuals in the affected area, notify Emergency personnel, close off the affected area, and evacuate the building.  Small chemical spills, that don’t pose an immediate hazard to the employee, can be cleaned up by the responsible scientist.

Criteria for reasonable suspicion of overexposure:

1. It is the policy of ARS to promptly investigate all reported employee incidents in which there is a possibility of employee overexposure to a toxic substance.

2. Events or circumstances that might reasonably constitute overexposure include:

a.
A hazardous chemical leaked, spilled, or rapidly released in an uncontrolled manner.

b.
Direct skin or eye contact with a chemical or unknown substance.

3. An employee who manifests any of the following symptoms:  headache, rash, nausea, coughing, tearing, irritation or redness of eyes, irritation of nose or throat, dizziness, loss of motor dexterity and/or mental judgment, etc.  Also:

a.
Some or all of the symptoms disappear when the person is taken away from the exposure area into fresh air.

b.
The symptoms reappear soon after the employee returns to work with the same hazardous chemicals.

c.
Two or more employees in the same laboratory work area have similar complications.

VIII.  PROCEDURES:  SPECIFIC SAFETY PROCEDURES
All written laboratory procedures should contain a description of specific safety practices incorporating the applicable precautions in this section.  Employees should read and understand these practices before commencing a procedure.

A.
Procedures for Hazardous Substances

The MSDS for many of the chemicals used in the laboratory will state the recommended limits or OSHA-mandated limits, or both, as guidelines for permissible exposure limits (PEL), and action levels.  When such limits are stated, they will be used to assist the Safety Office in determining the safety precautions, control measures, and safety apparel applicable when working.

1.
When a Threshold Limit Value (TLV) or PEL value is less than 50 ppm or 100 mg/m3, the user of the chemical must use it in an operating fume hood, glove box, vacuum line, or similar device, which is equipped with appropriate traps and/or scrubber.  If none are available, no work shall be performed.

2.
If a TLV, PEL, or comparable value is not available for that chemical, the animal or human median inhalation lethal concentration information, LC 50, will be assessed.  If that value is less than 200 ppm or 2000 mg/m3 (when administered continuously for one hour or less), then the chemical must be used in an operating fume hood, glove box, vacuum line, or similar device, which is equipped with appropriate traps and/or scrubber.  If not available, no work shall be performed using that chemical.

3.
Whenever handling of toxic substances with moderate to high vapor pressures is likely to lead to air concentrations in the laboratory which exceed safety limits, work with such liquid and solids will be conducted in a fume hood, glove box vacuum line, or similar device, which is equipped with appropriate traps and/or scrubbers.  If none are available, no work shall be performed.

B.
Procedures for Flammable/Combustible Chemicals
The flammability of a chemical is determined by its flashpoint, the lowest temperature at which an ignition source can cause the chemical to ignite.

1.
Chemicals with a flash point below 200 degrees F (93.3 degrees C.) will be considered “fire-hazard chemicals”.  A flash point below 100 degrees F. is considered flammable.  A flash point between 100 degrees and 200 degrees F. is considered combustible.

2.
OSHA standard 29 CFR, subparts H and L, and the (NFPA) National Fire Protection Association manual 45, “Fire Protection for Laboratories Using Chemicals”, must be followed.

3.
Fire-hazard chemicals should be stored in an OSHA/NFPA approved flammable storage cabinet in an approved storage area.

4.
Fire-hazard chemicals should be used only in vented hoods and away from sources of ignition.

C.
Procedures for Reactive Chemicals

Reactivity information is also given in manufacturers’ MSDS and on labels.  Guidelines on reactive chemicals can be found in regulations published by the Department of Transportation (DOT) in 49 CFR and by the Environmental Protection Agency (EPA) in 40 CFR.  Also,  NFPA Manual 325M, Fire Hazard Properties of Flammable Liquids, Gases, Volatile Solids; Manual 49, Hazardous Chemicals Data; and Manual 491M, Manual of Hazardous Chemical Reactions will have information.

1.
A reactive Chemical is one that:

a.
Is identified by the DOT as:

(1)
An oxidizer.

(2)
A class A, B or C explosive.

b.
Is described as such in the MSDS.

c.
Is ranked by the NFPA with a 3 or 4 reactivity number.

d.
Fits the EPA definition of reactive in 40 CFR 261.23.

e.
Fits the OSHA definition of unstable in 29 CFR 1910.1450.

f.
Is known or found to be reactive with other substances.

2.
Handling reactive chemicals requires all proper safety precautions, including segregation in storage and prohibition on mixing even small quantities with other chemicals without prior approval and appropriate personal protection.

D.
Procedures for Corrosive and Contact-Hazard Chemicals
Corrosives, allergenic, and sensitizer information is sometimes given in manufacturers’ MSDS and on labels.  Also, guidelines on which chemicals are corrosive can be found in other OSHA standards and in regulations published by DOT in 49 CFR and the EPA in 40 CFR.

1.
A corrosive chemical is one that:

a.
Is known or found to be corrosive to any material including living tissue.

b.
Fits the OSHA definition of corrosive in Appendix A of 29 CFR 1910.1200.

c.
Fits the EPA definition of corrosive in 40 CFR 261.22 (has a pH greater than 12 or less than 2.5).

2.
A contact-hazard chemical is an allergen or sensitizer that:

a.
Is so identified or described in the MSDS or on the label.

b.
Is known or found to be an allergen or sensitizer.

3.
Except as noted under Protective Clothing and Equipment, handle corrosive chemicals using all proper safety precautions, including wearing both safety goggles and face shield, gloves free of pin holes and known to be resistant to permeation or penetration, and a laboratory apron or laboratory coat.

E.
Procedures for Carcinogens Chemicals and Reproductive Toxins, Substances with a Degree of High Acute Toxicity, and Chemicals of Unknown Toxicity
Particularly hazardous materials such as “select carcinogens”, reproductive toxins and substances that have a high degree or acute toxicity require special procedures and precautions.  Procedures for handling these particular hazardous materials include:

1.
Establishment of a designated area where the specific procedures will be carried out.  These areas should be identified as areas of special hazard, and access should be restricted to personnel who are trained about the hazards and safe handling of the materials.

2.
Work with these materials should be done in a closed system to reduce exposure risks.  This includes the use of containment devices such as fume hoods, glove boxes and similar equipment.

3.
Use and store these substances only in areas of restricted access with special warning signs.  Rooms where “select carcinogens” are used and stored shall be kept at a slight negative air pressure as compared with other spaces in the facility.

4.
Always avoid skin contact by the use of gloves and protective apparel.

5.
Always be prepared in advance for accidents and spills.

6.
Assure that at least 2 people are present at all times if a compound in use is highly toxic or of unknown toxicity.

7.
Store breakable containers in chemically resistant trays or cover storage surfaces with removable absorbent plastic backed paper.  If a major spill occurs outside the hood, evacuate the area and contact Emergency Services.
8.
Follow approved policy for the disposal of waste materials. 

IX.
SAFETY
A.
Flammable Liquid Storage
Flammable materials (see procedures for Flammable Chemicals) should be kept in original containers in a flammable safety cabinet designed for such storage.

Cabinets designed for the storage of flammable materials should be properly used and maintained.  Read and follow the manufacturer’s information and follow these safety practices:

1.
Store only flammable materials inside a flammable liquid storage cabinet.

2.
Do not store paper or cardboard or other combustible packaging material in a flammable-liquid storage cabinet.

3.
The manufacturer established quantity limits for various sizes of flammable-liquid storage cabinets; do not overload a cabinet.

B.
Emergency Eyewash Stations and Safety Showers

All laboratories must be readily accessible to eyewashes and safety showers.  These must be located so they can be reached from any point in the laboratory, as specified in ANSI Z358.1.

Prior to the use of a hazardous chemical check the functioning of eyewash fountains and safety showers.  Report any unit that does not function properly.  Be sure that access to eyewash fountains and safety showers is not restricted or blocked by temporary storage of objects.

C.
Fire Extinguisher Training

All personnel receive annual training on the proper selection and use of fire extinguishers.  Personnel who have not received the training are not permitted to use a fire extinguisher.

D.
Compressed Gas Cylinders

Compressed gas cylinders should be handled with care at all times, and should always be secured in an upright position so that they cannot fall over.  When not in use, the safety cover should be in place to protect the valve.  All regulators, fittings and tubing should be compatible with the gas used.  Transport gas cylinders using a hand truck.  Remember:  Safety glasses must be worn at all times.

1.
If using either oxygen or hydrogen cylinders make sure you attach a flash arrestor to the regulator before using the cylinder.

2.
Secure cylinder to bench using a cylinder strap.  Remove cover from cylinder and make sure valve is not damaged or leaking.

3.
Attach correct regulator to cylinder (attach flash arrestor if needed).  A listing of regulators to use with the cylinders can be found in any compressed gas catalog.  DO NOT OPEN VALVE ON CYLINDER PRIOR TO ATTACHING THE REGULATOR.

4.
Attach necessary fittings and tubing needed to connect the gas to the GC, LC etc.

5.
Open valve on cylinder and check all connections for gas leaks using an approved gas leak detector liquid or gauge.  If a leak is found, carefully tighten fitting.  If leak persists, change fitting or cylinder.

6.
When cylinder is almost empty (< 300 psi), replace with a new cylinder.  Return empty cylinders to designated area for exchange or pick-up.
7.
When using specialized cylinders such as SFE grade CO2, follow special precautions that are required with the use of these cylinders.

8.
If the gas cylinder develops a leak that cannot be controlled by turning off the main valve, leave the area and intimate evacuation.
E.
Liquid Nitrogen (LN2) (Cryogens)
1.
Burns, frostbite and asphyxiation  are  hazards associated with cryogenic material.
2.
Cryo-Gloves ( designed for such use) , safety goggles preferably without vents,  and face shield MUST be worn.  Lab coat and long pants are required.
3.
A dewar container must be used. What makes this container unique is that it is insulated by a vacuum seal between the two walls of the container and it has a pressure relief valve/device. Do not use Styrofoam or thermos bottles for holding and transporting liquid nitrogen.
4.
Cyrotubes stored in liquid nitrogen may ‘explode” when removed from the dewar. These tubes are not guaranteed to be leak tight if stored in liquid nitrogen. Liquid nitrogen can leak into sealed cyrotubes. When removed from the dewars the liquid that leaked into the cyrotubes expands, causing the tube to “explode”. Always use PPE when removing samples from cryogenic storage.
6.
Fire and Explosion Hazards: Liquid nitrogen is not flammable, however, it is capable of condensing oxygen out of the air creating an oxygen- rich environment. Flammable materials can ignite in the presence of condensed oxygen.
7.
Property damage: Cryogens can damage rubber tubing and crack floor tiles if spilled.
8.
When filling a dewars, always use one rated for the cryogen you are transporting or refilling. Remove all metal jewelry from fingers and wrists. Always use the cryo gloves and PPE described above.
9.
When filling a dewars, only fill from a transfer line that has a phase separator attached to the end of the line. Phase seperators separate gas from liquid preventing an over abundance of gas from surrounding the end of the transfer line and allows only liquid nitrogen to fall into the dewar.


10.   Dispense directly into the dewars. Never use a funnel in the dispensing process. It  


can freeze creating a splash hazard. Never overfill a dewars.

                11.  Use stainless steel tubing to transfer cryogens. Never use rubber or plastic tubing.       
        

 
F.
Respirators
Employees should wear respirators only when directed by their immediate supervisor, and have received medical clearance through the OMSP, and approval by the Safety Office.

The requirement of OSHA 29CFR 1910.139 should be followed, including in particular:

1.
Written standard operating procedures governing the selection and use of respirators.

2.
All employees who are likely to need to use respirators must be trained in their proper use, inspection and maintenance.

3.
Annual medical clearance to use a respirator, and annual fit-testing must be obtained and documented.

G.
Vapor Detection
Do not use odor as a means of determining that PEL is being exceeded.  Whenever there is reason to suspect that a toxic chemical inhalation limit might be exceeded, whether or not a suspicious odor is noticed, notify the supervisor.  Laboratory workers should wear a respirator (under supervisor’s direction) suitable for protection against the suspect chemical.  Inhalation of vapors should be minimized by using chemicals with a high vapor pressure in a fume hood.

H.
Special Class Hazardous Substances
1.
Allergens (e.g., diazomethane, isocyanates, bichromates)

This group includes a wide variety of substances that can produce skin and lung hypersensitivity.  Because of this variety and because of the varying response of individuals, suitable gloves should be used to prevent hand contact with allergens or substances of unknown allergenic activity.

2.
Embryotoxins (e.g., organomercurials, lead compounds, formamide)

Because the period of greatest susceptibility to embryotoxins is the first 8‑12 weeks of pregnancy, which includes a period when a woman may not know she is pregnant, women of child-bearing potential should take care to avoid skin contact with all chemicals.  All hoods, glove boxes or other essential engineering controls must be operating at required efficiency before work with embryotoxins begins.

Review each use of these materials with the research supervisor and review continuing uses annually or whenever a procedural change is made.

Store these substances, properly labeled, in an adequately ventilated area in an unbreakable secondary container.  Notify supervisors of all incidents of exposure and spills.  Pregnant employees working with these substances MUST inform their supervisor at time of pregnancy.  Further, a written opinion by the employee’s physician must be presented to the supervisor approving or denying continued work with these substances.

Follow the procedures described in this section when performing laboratory work with greater than 10 mg of any carcinogen, reproductive toxin, substance that has a high degree of acute toxicity, or a chemical whose toxic properties are unknown.

The following definitions will apply:

Select carcinogen:  Any substance defined as such in 29 CFR 1910.1450 and any other substance described as such in the applicable MSDS.

Reproductive toxin:  Any substance described as such in the applicable MSDS.  Further, any substance identified as a reproductive toxin by the Oak Ridge Toxicology Information Resource Center (TIRC).6.

Teratogens:  Any substance identified as such in Thomas H. Shephard, “Catalog of Teratogenic Agents”, 6th ed., Johns Hopkins Press, 1989.

Substance with a high degree of acute toxicity:  Any substance for which the LD 50 data described in the applicable MSDS cause the substance to be classified as “highly toxic”.

Chemical whose toxic properties are unknown:  A chemical with no known statistically significant study conducted in accordance with established scientific principles that establish its toxicity.

3.
Designated Area

For the purpose of the Chemical Hygiene Plan (CHP), chemicals in the above five categories will be called “inimical”.

Designated area:  Hood, glove box, portion of a laboratory, or an entire laboratory room designated as the only area where work with quantities of the inimical chemicals in excess of the specified limit shall be conducted.

Designated areas shall be posted as such and their boundaries clearly marked.  Only those persons trained to work with inimical chemicals will work with those chemicals in a designated area.  All such persons will:

(
Use the smallest amount of chemical that is consistent with the requirements of the work to be done.

(
Use high-efficiency particulate air (HEPA) filters or high-efficiency scrubber systems to protect vacuum line pumps.

(
Store hazardous chemicals or remove them from storage.

(
Decontaminate a designated area when work is completed.

(
Prepare waste from work with chemicals for waste disposal in accordance with specific disposal procedures.

(
Store all chemicals in restricted storage areas.

(
Jewelry should not be worn.

4.
Chemicals of High Chronic Toxicity (e.g., ethidium bromide, dimethylmercury, nickel carbonyl, benzo [a] pyrene, and N-nitrosodimethylamine)

(
Conduct all transfers of and work with these substances in a “restricted area”.  All employees with access to this work area must be made aware of the substances being used and the necessary precautions.

(
A plan for use and disposal of these materials should be devised with the approval of the laboratory supervisor and the safety office.

(
Decontaminate vacuum pumps or other contaminated equipment, including glassware, before removing them from the controlled area.

(
The controlled area must be decontaminated after usage.

(
When leaving a controlled area, remove any protective apparel (placing it in an appropriate, labeled container) and thoroughly wash hands, forearms, face and neck.

(
Use a wet mop or a vacuum cleaner equipped with a HEPA filter instead of dry sweeping if the toxic substance was a dry powder.

(
If using toxicologically significant quantities of such a substance on a regular basis (e.g., 3 times per week), it is highly recommended that the employee participate in the Occupational Health Maintenance Program.

(
Keep accurate records of the amounts of these substances stored and used, the dates of use, and names of users.

(
Assure that the controlled area is conspicuously marked with warning and restricted access signs and that all containers of substances are appropriately labeled with identity and warning labels.

(
Assure that contingency plans, safety equipment, and materials to minimize exposures of people and property in case of accident are available.

(
Store containers of highly toxic chemicals only in a ventilated, limited access area in appropriately labeled, unbreakable, chemically resistant, secondary containers.

I.
Contractor and Visitor Safety

Contractors and visitors on site are required to comply with all policies of the Location.  It is the responsibility of the contracting officer, their representative or the person being visited to ensure that their contractors or visitors are informed of all safety requirements.  

X.
EMPLOYER RESPONSIBILITY AND DESIGNATION OF AUTHORITY
USDA-ARS unquestionably has and maintains a legal responsibility to provide all employees with a safe and healthful work environment.

USDA-ARS personnel within positions of supervision are legally responsible for the health and safety of all subordinate staff.  The supervisor is bound by directive and applicable laws to counsel and train any subordinate and to provide all personal protective equipment and devices for employee usage.

At each USDA-ARS facility, personnel may be appointed to other duties outside the original scope of their duties.  The appointments are made for the benefit of all personnel employed at the Location.  Those include:

A.
Safety Office or CDSO
The Safety Office is responsible for chemical inventory and advisement of proper chemical safety theories to all personnel at the Location.  The Safety Office is also responsible for providing technical expertise to assist the location personnel and emergency response officials in dealing with chemical spills, chemical fires, employee exposure, chemical personal protective equipment, etc. 

B.
Safety and Health Committee Roles and Responsibilities
1.
Working with Location management and other personnel to develop and implement appropriate chemical hygiene policies and practices.

2.
Maintaining oversight and accountability of chemical inventories.

3.
Assisting personnel to develop adequate chemical safety precautions.

4.
Maintaining legal requirements concerning regulated chemicals.

5.
Maintaining and improving the Chemical Hygiene Plan.

6.
Updating the Chemical Hygiene Plan annually.

C.
Employees
Every employee in the laboratory is responsible for chemical hygiene.  The laboratory worker is responsible for planning and conducting each operation in accordance with ERRC’s chemical hygiene procedures, and is required to develop good personal chemical hygiene habits.

D.
Supervisor
The laboratory supervisor has overall responsibility for chemical hygiene in the laboratory including responsibility to:

1.
Ensure that workers know and follow the chemical hygiene rules.

2.
Ensure that protective and emergency equipment is available and in working order, and that appropriate training has been provided.

3.
Provide regular, formal chemical hygiene and housekeeping inspections including routine inspections of emergency equipment.

4.
Know the current legal requirements concerning regulated substances.

5.
Determine the required levels of protective apparel and equipment.

6.
Ensure that facilities and training for use of any material being used is adequate.

XI.
CHEMICAL PROCUREMENT, STORAGE, AND DISTRIBUTION
A.
Procurement
The laboratory supervisor is responsible for the proper procurement, storage, and distribution of chemicals used in the research activities within the lab.  Consideration should be given to the amount ordered due to the high cost of waste disposal.  

Before a substance is received, information on proper handling, storage, and disposal shall be provided by the supervisor to subordinate staff.  No container shall be accepted without an adequate identifying label and a Material Safety Data Sheet. 

B.
Storage of Chemicals
Toxic substances must be segregated in a well-ventilated location with easily identified hazard markings.  Stored chemicals shall be examined periodically for replacement, deterioration, and container integrity.

The following storage conditions shall apply:

1.
Storerooms, if on the premises, should not be used as preparation or repackaging areas.  Areas should be open during working hours.  The storeroom or the storage cabinets should be controlled by one person.  Solvents shall be stored in the storeroom’s solvent storage facility or cabinet and distributed to the end user as needed.  Other chemicals shall be stored in areas providing adequate isolation.

2.
Stored amounts both in laboratories and storage should be minimal as practicable.  Storage on bench tops is not recommended.  Storage in fume hoods is generally acceptable.  Exposure to heat or direct sunlight must be avoided.  Periodic inventories shall be conducted, with unneeded items presented to the during the routine waste disposal procedure.

C.
Transporting of Chemicals
Chemicals should be transported in approved carts or in secondary containers.  When chemicals are hand carried, the container MUST be placed in a chemical safety transporter (e.g. rubber carrier).  
Transportation of hazardous chemicals is not recommended in passenger elevators and is allowed only with special permission of the Safety Office.  This would include using an elevator key with a person stationed at each floor to prevent passenger entry during transport.  If your facility has a dumbwaiter, this would be an acceptable way to transfer chemicals between floors.
Use of freight elevator is permissible if chemicals are properly secured/sealed on a cart.
D.
Permissible Exposure Limits
Permissible exposure limits (PEL) for chemicals can be found in the MSDS.  The PEL is the highest airborne concentration of a substance a worker can be exposed to under OSHA regulations.  The PEL is listed as:

TWA – the highest average concentration over an 8-hour work day.

STEL – the highest average concentration over any 15-minute period during the 8-hour work day.

Ceiling – the maximum concentration a person can be exposed to at any time during the day.  It is important to remember that the PEL may be exceeded before many substances can be detected by smell, sight or taste.  Therefore, monitoring may be necessary to ensure that employees are not exposed to hazardous substances in concentrations above the PEL.

XII.
EMERGENCY PROCEDURES
A.
Fire, Gas Leaks, Spills
1.
Never attempt to put out a fire with a fire extinguisher unless you have been properly trained.
2.
Reporting an Incident:

a.
Pull the nearest fire alarm pull station and vacate the danger area.

b.
If alarm does not sound, call 911 to report fire to local authorities.
3.
Reporting a Fire During Non-Business Hours (Insert):

a.
Pull the nearest fire alarm pull station and vacate the danger area.

b.
Call 911 to report the fire to local authorities.

Evacuation Response:  All employees should leave the building via the nearest safe exit and meet at the evacuation assembly area located on your evacuation plans. DO NOT LEAVE THE SITE.

B.
Medical Emergency
All medical emergencies should be reported by calling 911 XXX.  Persons reporting a medical emergency should remain with the victim to provide information to responding emergency personnel.  DO NOT ATTEMPT TO ADMINISTER FIRST AID UNLESS TRAINED TO DO SO.
C.
Entering Building After Normal Working Hours
For safety and security reasons, ALL employees working after normal working hours or on weekends MUST sign in and out in a Log Book located at XXX. Emergency Responders will use this log book to search for personnel if there is an incident.
