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HAVERFORD COLLEGE

LABORATORY SAFETY STANDARD

CHEMICAL HYGIENE PLAN

SAFETY POLICY 92-2
I. Policy Statement

This policy is written to ensure the safety of all employees working in the laboratories of Haverford College. The "plan" sets forth procedures, equipment, personal protective equipment and work practices that are capable of protecting laboratory personnel from health hazards presented by hazardous chemicals used in the laboratory.

II. Chemical Hygiene Committee

The following personnel have been appointed the Bio-Safety / Laboratory Safety Committee (serving as Chemical Hygiene Committee):

Stephen Boughn, Astronomy and Physics 

Joanne Brown, Purchasing and Stockroom Manager

Rob Fairman, Professor of Biology

Hee Sook Kim, Fine Arts

Joshua Schrier, Assistant Professor of Chemistry

Mark Sweeney, Safety Coordinator

Willie Williams, Fine Arts

III. Standard Operating Procedures

A.  General Rules

1. Never work alone in a laboratory or chemical storage area. 

2. Wear appropriate eye protection at all times.

3. When working with flammable chemicals, be sure that there are no sources of ignition to cause a fire or explosion in the event of a vapor release or liquid spill.

4. Use a tip-resistant shield for protection whenever an explosion or implosion may occur.

B.
Chemical Safeguards

Laboratory personnel should constantly be aware of and know:

1. The hazards posed by a chemical, as determined by the Material Safety Data Sheet and other appropriate sources. 

2. The reactivity of each chemical versus other chemicals. 

3. The possible effects of any reaction scale-up.

4. The likely consequences in the event of a rise in temperature.

B.
Chemical Safeguards – continued:

5. Appropriate safeguards for using chemicals such as the use of personal protective equipment.

6.  The location and proper use of emergency equipment.

7.  How and where to properly store chemicals when not in use. 

8.  Proper personal safety practices.

9.  The proper method of transporting chemicals within campus buildings.

10. Appropriate procedures for emergencies, including evacuation routes, procedures to clean up spills and proper waste disposal.

C.
Personal Hygiene and Safety:

1. Wash promptly whenever a chemical has come in contact with skin.

2. Avoid inhalation of chemicals; do not sniff to test chemicals.

3. Do not use mouth suction to pipette anything; use suction bulbs.

4. Always wash well with soap and water before leaving the laboratory regardless of whether there has been chemical contact or not. 

5. Do not wash with any solvents.

6. Do not drink, eat, smoke, or apply cosmetics in the laboratory.

7. Do not bring food, beverages, tobacco or cosmetics products into chemical storage or use areas.

8. Do not wear contact lenses in the laboratory. They tend to absorb solvents.

D.
Protective Clothing and Equipment:

1. All eye protection worn when working with chemicals will meet the requirements of ANSI. Z87.1. Eye protection will be worn at all times when working with toxic or corrosive chemicals. When working with more than 10 mL of a corrosive liquid, a face shield will be worn that is large enough to protect the chin, neck, and ears, as well as the face. Contact lenses are not permitted to be worn when working with toxic or corrosive chemicals.

2. When working with corrosive liquids, gloves will be worn made of material known to be resistant to permeation by the corrosive chemical and tested by air inflation (do not inflate by mouth) for the absence of pin-hole leaks. Always wear a long-sleeved lab coat. Do not wear short-sleeved shirts, short trousers, or short skirts.

3. When working with allergenic, sensitizing, or toxic chemicals, gloves will be worn made of materials known to be resistant to permeation by chemicals and tested for the absence of pinholes.

D.
Protective Clothing and Equipment – continued:
4. Always wear low-heeled shoes with fully covering uppers; do not wear sandals or shoes with open toes or uppers constructed of woven materials.

5. Whenever exposure by inhalation is likely to exceed the threshold limits described in MSDS's, use a fume hood; if this is not possible, local aspiration must be provided and a proper respirator must be worn. Consult with the department chairperson before doing such work.

6. Carefully inspect all protective equipment before using. Do not use defective protective equipment.

F.
Housekeeping

1. Never block access to emergency equipment, showers, eyewash stations and exits. Even temporary equipment must be stored out of the way.

2. All chemical containers must be labeled with at least the identity of the contents and the hazards those contents present to users.

3. Keep all work areas, especially laboratory benches, clear of clutter. 

4. Never store chemicals in halls, stairs or aisles.

5. At the end of each workday, all chemical containers should be carefully closed, the outsides of the containers wiped down, and the containers returned to their assigned storage area.

6. Chemicals left in unmarked containers at the end of each work day should be considered waste, and must be disposed of in a proper manner. Chemicals should never be left in unmarked containers for any length of time.

7. Chemical waste should be properly labeled and kept in proper containers.

8. Promptly clean up all spills according to the instructions of a knowledgeable person; properly dispose of the spilled chemicals and clean up materials.  Large spills and spills that are out of control should be reported to the Office of Safety and Security (extension 1111) immediately.

9. All working areas, surfaces and floors should be cleaned on a regular basis.

G.
Departmental Approval

Laboratory personnel must receive prior approval from the Project Director or his or her approved deputy to proceed with a task when the following conditions exist:

1. Whenever a new laboratory procedure or test is to be carried out which involves hazardous chemicals.

2.
When toxic limit concentration could be exceeded or other harm is likely.

3.
If there is a change in a procedure or test, even if it is very similar to prior practice. Change in a test or procedure means:

a.
A 10% or greater increase or decrease in the amount of one or more of the chemicals used.

b.
A substitution or deletion of any chemical in a procedure.

c.
Any change in other conditions under which a procedure is to be conducted, -including, but not limited to increased temperature or pressure.

d.
There is a failure of any of the equipment used in a process, especially of safeguards such as a fume hood or clamped apparatus.

e.
There are unexpected results.

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

H.
Spills and Accidents

1.
Spills of toxic substances or accidents should be resolved immediately according to the Haverford College Laboratory Emergency Spill Procedure (Attachment 1). All unusual events or incidents will be recorded on the Unusual Laboratory Events Record (Attachment 2). Forms may be obtained from the Project Director or the Office of Safety and Security.

IV. Procedure-Specific Safety Guidelines

Laboratory personnel should read and understand the following

practices before commencing a procedure with the listed classes of chemicals.

A.  Toxic Chemicals

1. When a TLV* or PEL* value is less than 50 ppm or 100 mg/m3, the chemical must used in an operating fume hood, glove box, vacuum line or similar device which is equipped with the appropriate scrubbers. If none are available, no work should be performed using that chemical.

2. 
If a TLV, PEL, or comparable value is not available for that substance, the animal or human median inhalation lethal concentration information, LC 50, will be assessed. If that value greater 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. If none are available, no work should be performed using that chemical.

3. Whenever the handling of toxic substances with moderate or greater vapor pressures will be likely to exceed the air concentration limits, work with such liquids and solids will be conducted in a fume hood, glove box, vacuum line, or similar device which is equipped with the appropriate traps and/or scrubbers. If none are available, no work should be performed using that chemical.

* TLV (Threshold Limit Values) and PEL (Permissible Exposure Limits) are available on Material Safety Data Sheets.

B. Flammable Chemicals

1. Chemicals with a flashpoint** below 200 F (93.3 C) will be considered "fire hazard chemicals". OSHA and NFPA guidelines about when a chemical is considered flammable will apply to the use of flammable chemicals in the laboratory. All work with fire hazard chemicals will follow the requirements of 29 CFR, subparts H and L; NFPA 30 and 45.

2. Fire hazard chemicals will be stored in flammable liquid safety cans, storage areas or storage cabinets designed for the storage of flammable liquids.

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

** Flashpoint is the lowest temperature at which a liquid gives off enough vapor to cause a flammable mixture with air.

C. Reactive Chemicals

1. A reactive chemical is one that:

a. Is described as such in the MSDS sheets.

b. Is ranked by NFPA as a 3 or 4 for reactivity.

c. Is identified by the DOT as: 

(1) an oxidizer

(2) an organic peroxide

(3) an explosive A, B or C

d. Fits EPA definition of reactive 

e. Fits OSHA definition of unstable 

f. Or is known or found to be reactive
2. Handle reactive chemicals with all proper safety precautions, including segregation in storage, and probation on mixing even small quantities with other chemicals, without prior approval and appropriate personal protection and precautions.

D. Corrosive Chemicals and Contact Hazard Chemicals

1. A corrosive chemical is one that:

a. Fits OSHA definition of corrosive

b. Fits EPA definition of corrosive (has pH greater than 12 or less than 2.5)

c. Or is known to be corrosive to living tissue

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

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

b. Is so described in medical or industrial hygiene literature, or

c. Or is known or found to be an allergen or sensitizer.

3. Handle corrosive chemicals with all proper safety precautions, including wearing both safety goggles and face shield, gloves tested for absence of pin holes and known to be resistant to permeation or penetration, and a laboratory apron or laboratory coat.

V.  Control Measures and Equipment

Chemical safety is achieved by continual awareness of chemical hazards and by keeping the chemical under control by using precautions, including engineering safeguards.

A.  Ventilation

1. Laboratory ventilation should be not less than 8 air changes per hour. This airflow is not necessarily sufficient to prevent the accumulation of chemical vapors. Work with toxic chemicals that have low air concentration limits, or that have high vapor pressure, should always be done in a fume hood.

2. Fume hoods should provide 80 to 120 linear feet per minute of airflow.

3. Laboratory employees should understand and comply with:

a. A fumehood is a safety backup for condensers, traps or other devices that collect vapors and fumes. It is not used to "dispose" of chemicals by evaporation unless vapors are trapped and recovered for proper waste disposal.

b. The apparatus should be placed on the floor of the hood at least six inches away from the front edge. 

c. Fumehood windows should be closed at all times except when necessary to adjust the apparatus inside.

d. The hood fan should be kept "on" whenever a chemical is inside the hood, regardless of whether any work is being done in the hood.

f.  Personnel should be aware of steps to be taken in the event of a power failure or other hood failure. All work should end and chemicals should be returned to a proper storage container.

e. Fumehoods will be checked by Physical Plant on a semi-annual basis to ensure proper airflow and proper operation of vent ducts and fans.

g. Hoods should never be used as chemical or apparatus storage areas.

B. Flammable Liquid Storage

1. Fire Hazard chemicals in quantities greater than 500 mL should be kept in metal safety cans designed for such storage. The safety can use should include the following safety measures:

a.   Never disable the spring-loaded closure. 

b. Always keep the flame-arrestor screen in place; replace if punctured or   damaged.

Flammable liquid storage will also conform to the standards specified in NFPA 30.

C. Eyewash stations and Safety Showers

1. Equip all laboratories with eyewash stations and safety showers.

2. Check the functioning of eyewash stations and safety showers for water flow on annual basis as required by ANSI Z358.1.

3. Be sure that access to eyewash stations and safety showers is not restricted or blocked by any objects or storage.

D. Respirators

Employees should wear respirators whenever it is possible that engineering controls or work practices could become or are ineffective and employees may be exposed to vapors or particulate concentration greater than safe limits.

1. Respirator use and training will follow the requirements of OSHA's 29 CFR 1910.134 and the Haverford College procedure on the use of respirators. OSHA standards are available in the Office of Safety and Security.

E. Vapor Detection

1. Do not use odor as a means of determining that the inhalation exposure limits are or are not being exceeded. Unexpected odors should never be ignored. Whenever there is reason to suspect that a toxic chemical's inhalation limit might be exceeded, whether or not a suspicious odor is noticed, notify the laboratory supervisor and the department chairperson. Laboratory workers should wear a respirator suitable for protection against the suspected chemical until measurements of the concentration of the suspected vapor in the air show that the limit has not been exceeded. If this is not practical, work with the suspected chemical should be suspended. Work will not continue without a solution to the problem and permission of the project director.

VI. Procedures for Carcinogens, Reproductive Toxins, Substances That have a High Degree of Acute Toxicity and Chemical of Unknown Toxicity.

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

A. The following definitions will apply:

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

2. Any substance described as such in the applicable MSDS.

VI. Procedures for Carcinogens, Reproductive Toxins, Substances That have a High Degree of Acute Toxicity and Chemical of Unknown Toxicity – continued.

3. Substances 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 a "highly toxic chemical" as defined in ANSI Z129.1. 

4. Chemicals whose toxic properties are unknown. This is a chemical for which there is no known statistically significant study conducted in accordance with established scientific principles that establish its toxicity.

5. For the purpose of this CHP, chemicals in these four categories will be called "inimical".

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

B. Designated areas shall be posted 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:

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

2. Use high efficiency particulate air (HEPA) filters or a high efficiency scrubber system to protect vacuum lines and pumps.

3.  Store chemicals or remove them to storage.

4.  Decontaminate a designated area when work is completed.

5. Prepare wastes from work with inimical chemicals for waste disposal in accordance with specific disposal procedures consistent with the Resource Conservation and Recovery Act (RCRA) and designated by the Haverford College Lab Safety Committee.

C. Store all inimical chemicals in locked and enclosed spaces with a slight negative pressure compared to the rest of the building.

D. Because the decontamination of jewelry will be difficult, do not wear jewelry when working in designated areas.

F. Wear long-sleeved disposable clothing and gloves known to resist permeation by the chemicals to be used when working in designated areas.

VII.  Records and Recordkeeping

A. All records and documentation pertaining to air concentration results, exposure assessments, medical consultations and examinations will be maintained by the Office of Safety and Security, a copy will also be maintained by the department in which the employee works. These records will be maintained for a period of thirty (30) years.

B. The distribution and retention of MSDS sheets will be in accordance with the requirements of the Haverford College Hazardous Communication Standard.

C. All records regarding lost work time resulting from an exposure or accident on the job will be recorded on an OSHA 200 form in the Personnel Office.

D. Physical Plant will maintain records for the fume hood airflow and the air changes for each laboratory. Safety and Security will maintain a duplicate copy.

E. All employee suggestions and complaints involving laboratory safety will be submitted to the department chairperson in writing. Complaints, investigations and outcomes will be kept for record.

VIII. Employee Information and Training

Haverford College will provide all laboratory employees with information and training regarding the hazards of chemicals in its laboratories.

A. Training will be provided when an employee is initially assigned to a laboratory where hazardous chemicals are present and also prior to assignments involving new hazardous chemicals or new laboratory work procedures.

B.  Employee training will consist of the following:

1. The method and observation that may be used to detect the presence or release of a hazardous chemical.

2. The hazards associated with the chemicals used in Haverford College's laboratories.

3. The measures employees can use to protect themselves these hazards, including specific procedures such as appropriate work practices, personal equipment to be and emergency procedures.

4.  Haverford College's Chemical Hygiene Plan.

C. Information will be provided to employees prior to initial laboratory assignment. The information will consist of the following:

1.  The content and requirements of the Lab Safety Standard. 

2.  The content, location and availability of the chemical hygiene plan.

3. The PEL's, action levels and other recommended exposure limits for hazardous chemicals used in the laboratories. 

4. Signs and symptoms associated with exposure to the hazardous chemicals used in the laboratories.

5.  The location and availability of MSDS and other reference materials.

IX. Exposure Assessments, Medical Consultations and Examinations:

There may be times when employees or supervisors suspect that an employee has been exposed to a hazardous chemical to a degree and in a manner to suggest a reasonable suspicion of exposure. If this occurs the employee is entitled to a medical consultation and a medical examination at no cost, with no loss of workday time attributed to the employee.

A. Criteria for Reasonable Suspicion of Exposure:

1.  It is College policy to promptly investigate all employee reported incidents in which there is even a remote possibility of employee over-exposure to a toxic substance. The Chemical Hygiene Committee will be responsible for investigating all incidents regarding over-exposure.

B. Events or circumstances that might reasonably constitute over exposure include:

1. A hazardous chemical leak, spill or rapid release in an uncontrolled manner.

2. A laboratory employee had direct skin or eye contact with a hazardous chemical.

3. A laboratory employee manifests symptoms such as headache, rash, nausea, coughing, tearing, irritation or redness of eyes, irritation of nose or throat, dizziness, loss of motor dexterity or judgment and

* Some or all of the symptoms disappear when the person is taken away from the exposure area and breathes fresh air, and the symptoms reappear soon after the employee returns to work with the same hazardous chemicals. 

4. Two or more persons in the same laboratory work area have similar complaints.

C. Exposures

All complaints and their disposition will be documented. This will include all exposure complaints no matter how minor the incident may seem. If the incident requires further investigation, a formal exposure assessment will be initiated.

1. The items to be included in the exposure assessment are: 

a. The chemical under suspicion.

b. Other chemicals used by the victim.

c. All chemicals being used by others in the area.

d. Other chemicals stored in that area.

e. Symptoms exhibited or claimed by the victim.

f. How these symptoms compare to symptoms stated in the MSDS sheet    for each of the identified chemicals.

g.Were control measures, such as personal protective equipment and hoods, used properly?

h.Were any air sampling or monitoring devices in place? If so, are there any measurements obtained from these devices consistent with other information?

2. Monitor or sample the air in the area for suspect chemicals.

3. Determine whether the victim's symptoms compare to the symptoms described in the MSDS or other pertinent scientific literature.

4. Determine whether the present control measure and safety procedures are adequate.

5. Within 15 working days of receipt of the results of any monitoring, employees will be notified of the results

D. Medical Consultation and Examination

The purpose of a medical consultation is for laboratory personnel who believe they have been over-exposed to a hazardous chemical to be evaluated by a physician. If warranted, the physician will order a "differential diagnosis", a diagnostic technique to determine if there has been an over-exposure to a hazardous chemical.

D. Medical Consultation and Examination – continued

1. All employees who work with hazardous chemicals must have the opportunity to receive medical consultation and examination when:

a. The employee develops signs or symptoms associated with chemicals to which the employee may have been exposed in the laboratory.

b. Monitoring, routine or otherwise, suggests that there could have been an exposure above the action level, or the PEL if there is no action level, for a chemical for which a substance-specific standard has been established.

c. There is a spill, leak, or other uncontrolled release of a hazardous chemical.

2.  The College or employee must provide the physician with:

a. The identity of the hazardous chemical or chemicals which the employee may have been exposed. 

b.
The exposure conditions.

c. The signs and symptoms of the exposure the victim is experiencing, if any.

3.  Ordinarily, the physician should provide the employer in written form:

a. Recommendations for follow-up, if determined to be necessary.
b. A record of results of the consultation, examination and any tests that were conducted.

c. Conclusions concerning any other medical condition that could put the employee at an increased risk.

d. A statement that the employee has been informed both of the results of the consultation or examination and of any medical condition that may require further examination or treatment.

e. These written statements and records should not reveal specific findings that are not related to an occupational exposure.

4. Employees shall be notified of the results of any medical consultation or examination with regard to any medical condition that exists or might exist as a result of over exposure to a hazardous chemical.

X. Emergency Evacuation Plan:

In the event of an emergency the following procedures will be followed:
KOSHLAND INTEGRATED SCIENCE CENTER

LABORATORY EMERGENCY PROCEDURES
1.
Know the location and operation of the safety equipment in your laboratory.

2.
In the event of an uncontrolled release of hazardous chemicals, radioactive materials or a fire the “ N.E.A.R.” plan should be implemented.


N   -  Notify - The other people in the building by sounding the building 


fire alarm system.


E   -  Evacuate - The building immediately by using the nearest exit.




    Occupants will assemble at the pre-established location.

A   -  Assemble - Occupants evacuating the building will report to the location listed below:

Founder’s Green between Hilles and Sharpless

            R  -  Report    -   Anyone who is missing after the building has been evacuated to Safety and Security so their well being can be accounted for.

Once outside the building contact Safety and Security by phone (X - 1111) giving the following information:




a.
Your name and the location of the incident.




b.
The type and extent of the incident.




c.
Whether medical assistance is needed.

3.   Do not move an injured person unless they are in danger of further harm.

4.
If clothing is on fire, the victim should immediately cover their nose and mouth with hands, drop to the floor and roll to smother the flames.  Safety showers and fire blankets can be used in addition to this procedure.

5.
If chemicals have been spilled on the body, flood the exposed area using the safety shower in the lab and immediately remove contaminated clothing.  Chemicals entering the eye should be washed at the nearest eyewash station.

6.   Report all emergency incidents to the lab supervisor and the Laboratory Safety     Committee.

IN THE EVENT OF A FIRE OR HAZARDOUS CHEMICAL INCIDENT

SOUND THE BUILDING FIRE ALARM 

CONTACT SAFETY AND SECURITY AT (610) 896-1111 
ATTACHMENT 1

HAVERFORD COLLEGE

LABORATORY EMERGENCY SPILL PROCEDURE

The purpose of this procedure is to give guidance in the response to spills or hazardous chemical releases in the laboratory. The main objective of this procedure is the preservation of the life and safety of our employees and students.

1. Spills of hazardous chemicals, toxic substances and other uncontrolled releases will be reported to the Office of Safety and Security at 896-1111 and the Laboratory Safety Committee.

2. Notify all persons in the immediate area of the spill.

3. Evacuate all nonessential personnel from the spill area. If the spill is deemed to be a moderate to large scale incident, the “NEAR" plan will be implemented.

N   -  Notify - The other people in the building by sounding the building 


          fire alarm system.


E   -  Evacuate - The building immediately by using the nearest exit.




    Occupants will assemble at the pre-established location.

A   -  Assemble - Occupants evacuating the building will report to the location listed below:


Founder’s Green between Hilles and Sharpless

            R  -  Report    -   Anyone who is missing after the building has been evacuated to Safety and Security so their well being can be accounted for.


Once outside the building contact Safety and Security by phone (X - 1111) giving the following information:




a.
Your name and the location of the incident.




b.
The type and extent of the incident.




c.
Whether medical assistance is needed.

4.   Do not move an injured person unless they are in danger of further harm.

5.
If clothing is on fire, the victim should immediately cover their nose and mouth with hands, drop to the floor and roll to smother the flames.  Safety showers and fire blankets can be used in addition to this procedure.

6.
If chemicals have been spilled on the body, flood the exposed area using the safety shower in the lab and immediately remove contaminated clothing.  Chemicals entering the eye should be washed at the nearest eyewash station.

Clean up spills if safe to do so, using the appropriate clean up and disposal techniques. Any questions regarding clean up and disposal should by directed to the Office of Safety and Security and the Laboratory Safety Committee.

Any clean up materials that may present a flammability hazard should by stored in flameproof trash receptacles to avoid the hazard of fire.

Attachment 2 & 2A

HAVERFORD COLLEGE

UNUSUAL LABORATORY EVENTS RECORD

The Unusual Laboratory Events Record is written to record incidents that may cause a threat to the safety or health of those involved in the incident. An unusual event will include the following incidents that may occur during laboratory work: a sickness or an injury, over-exposure to a hazardous chemical, an uncontrolled reaction during an
experiment, an
uncontrolled chemical spill or a loss of engineering control features (ventilation problems).

These records will be forwarded to the Department Chairperson and the Safety Coordinator and will be maintained as part of the Laboratory Safety Standard documentation.

Attachment 2A

HAVERFORD COLLEGE

CHEMICAL HYGIENE PLAN

UNUSUAL LABORATORY EVENT RECORD

DATE:  






TIME: 

BUILDING: 






ROOM:  

NAME OF REPORTING PERSON:  

DESCRIBE THE EVENTS AND RESULTS:

RECOMMENDATIONS:

CHP Revised 10/2011, 1/2014
