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CHEMICAL HYGIENE PLAN
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PREFACE

The Stonehill College Chemical Hygiene Plan (CHP) establishes policies and procedures to protect members of the Stonehill College community from the hazards of laboratory use of hazardous chemicals.

This Plan has been prepared in accordance with the requirements of the Occupational Safety and Health Administration (OSHA) Standard 29 CFR 1910.1450: Occupational Exposure to Hazardous Chemicals in Laboratories. While the OSHA Standard applies only to employees of the College, the same standards of protection found in this Plan are established for students and other members of the Community when working with hazardous chemicals in the lab. For more information about the OSHA Lab Standard, 29 CFR 1910.1450, visit the OSHA web site at http://www.osha-slc.gov/SLTC/laboratories/index.html.
The Stonehill Chemical Hygiene Program is administered by the Stonehill College Chemical Hygiene Officer (CHO) with oversight by the Shields Science Center Safety Committee. Questions regarding the Program, or suggestions for improvements, should be addressed to the CHO or the Biology, Chemistry, Psychology or Physics representatives serving on the committee. 
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I.  PURPOSE AND RESPONSIBILITIES

A. Chemical Hygiene Plan (CHP) Objectives

The objectives of the Stonehill College Chemical Hygiene Program are to: 

1. Provide a safe laboratory environment for faculty, staff, students, and visitors in the laboratories of Stonehill College.
2. Comply with the OSHA Laboratory Standard and other applicable federal, state, and local regulations regarding chemical safety in the laboratory.

3. Limit employee exposure to hazardous chemicals, including specific Permissible Exposure Limits (PELs) set by OSHA and Threshold Limit Values, set the ACGIH, as well as prohibit eye and skin contact.

B. Activities Covered by the CHP 

This Plan applies to activities in the Stonehill College Chemistry, Biology and Pscyhology Departments which are regulated by the OSHA Laboratory Standard. The Standard covers the laboratory use of hazardous chemicals as defined below:

"Laboratory" means a facility where the laboratory use of hazardous chemicals occurs. It is a workplace where relatively small quantities of chemicals are used on a non‑production basis.

"Laboratory use of hazardous chemicals" means handling or use of such chemicals in which all the following conditions are met:

· Chemical manipulations are carried out on a "laboratory scale";

· Multiple chemical procedures or chemicals are used;

· The procedures involved are not part of a production process, nor in any way simulate a production process; and

· Protective laboratory practices and "equipment" are available and in common use to minimize the potential for employee exposure to hazardous chemicals.

"Laboratory scale" means work with substances in which the containers used for reactions, transfers, and other handling of substances are designed to be easily and safely manipulated by one person.

OSHA Standard 29 CFR 1910.1450 "Occupational Exposure to Hazardous Chemicals in Laboratoties" is referred to as the OSHA Laboratory Standard throughout this Plan.

C. Responsibilities of the Chemical Hygiene Officer 

The Chemical Hygiene Officer (CHO) is responsible for: 

1. Determining which activities are encompassed by the OSHA definition of laboratory use of hazardous chemicals; 

2. Developing policies and procedures necessary to maintain compliance with this Standard; 

3. Inspecting, at least once a year, laboratories to ensure conformance with this Plan

4. Conducting exposure monitoring, as necessary; 

5. Providing chemical safety training for laboratory employees (faculty, staff, and student employees) and support staff (e.g. technicians); 

6. Assisting faculty members in establishing safety procedures for individual laboratories, activities or chemical manipulations; 

7. Arranging for waste disposal;

8. Retaining relevant records (e.g., training, monitoring);
9. Coodinating the Shields Science Center Safety Committee; and
10. Reviewing this Plan annually.

D. Responsibilities of Faculty and Staff in Biology and Chemistry 

Faculty are responsible for: 

1. Following the policies and procedures of this Chemical Hygiene Plan in their laboratories; 

2. Attending a Safety Training class;

3. Acquiring information needed to recognize and control hazards in the laboratory; 

4. Selecting laboratory practices that reduce the risk of injury or chemical exposure; 

5. Informing students or visitors under their supervision of the specific hazards and required safety procedures associated with the work being performed; 

6. Arranging for initial response to injuries or other emergencies in areas under their supervision; 

7. Ensuring that safety equipment in their laboratory, such as eye washes, showers or spill control equipment, is accessible and routinely inspected;

8. Reporting any unsafe conditions, which cannot be immediately remedied, to the CHO or Facilities Dept; and

9. Arranging for staff or student employees, under their supervision, who use hazardous chemicals, or frequent areas where hazardous chemicals are used, to attend the chemical safety training course; 

10. Retaining sudent worker Laboratory Safety or Student Researcher Agreements

11. Completing “After Hours Access” forms for any students working after hours.

12. Establishing guidelines for their laboratory which describe what laboratory procedures require their prior approval, and 

13. Working with the CHO to ensure safe laboratory conditions.

14. Identifying high hazard activities or Particularly Hazardous Substances

15. Developing SOPs and completing the PHS Form and submitting to Dept Chair and CHO

16. Managing hazardous and biomedical wastes within their laboratories

E. Responsibilities of Students

All student employees are responsible for: 

1. Knowing and complying with the policies and procedures of this Chemical Hygiene Plan and other health and safety policies or procedures established by the supervising faculty member; 

2. Reporting all accidents, chemical spills, and unsafe conditions to the supervising faculty member or staff;

3. Attending mandatory health and safety training at the request of the supervising faculty or staff member;

4. Completing the Laboratory Safety Agreement; and

5. Demonstrating knowledge of appropriate PPE and emergency response measures.
F. Responsibilities of all (Employee and Non-Employee Students) Individuals in the Laboratory

All students are responsible for: 

1. Working in a safe and responsible manner in the laboratory; 

2. Complying with the Laboratory Safety Agreement, signed by the student

3. Performing all work in accordance with the procedures established by the faculty member; 

4. Wearing required personal protective equipment; 

5. Following established emergency procedures in the event of an accident or chemical spill; and 

6. Reporting all accidents, chemical spills, and unsafe conditions to the supervising faculty member.

G. Shields Science Center Safety Committee 

A Science Building Safety Committee meets on a periodic basis, at least twice per year, reviews relevant health and safety issues and concerns and develops appropriate measures to address real or perceived gaps in the health/safety program in the sciences. The Committee is comprised of representatives from Biology, Chemistry, Physics, Pyschology, Campus Police and Facilities. The meetings are arranged and coordinated by the Chemical Hygiene Officer.
H. Availability of the Chemical Hygiene Plan 

A current copy of the Stonehill Chemical Hygiene Plan should be available in each laboratory. The plan is also available as a pdf document on the web site for chemistry (www.stonehill.edu/chemistry.index.htm) and biology (www.stonehill.edu/biology.index.htm) departments. Copies of the plan are also retained in the stockrooms for chemistry and biology and in main office of the Science Building. 
II. LAB SAFETY STANDARDS AND PRACTICES
This Plan establishes SOPs and policies for some of the more common activities associated with the management of hazardous chemicals.  Standard operating procedures (SOPs) are a written set of work practices and precautions that enhance the safety of all persons working in a laboratory. Some labs will have specific hazards that are not covered by these general SOPs and may need to write their own specific SOPs. It may be appropriate to establish the proper procedures for working with particularly hazardous substances (e.g., cyanide solutions) or with equipment that poses unique hazards (e.g., Bruker UltraShield, Laser). For common laboratory equipment (e.g., ultracentrifuges), the manufacturer's operations and maintenance manual may serve as, or supplement, the user's SOP.

In the language used below, be sure to understand that “must” or “shall” is absolute, while “may” or “should” indicates a suggested guideline. As necessary, seek clarification from the faculty member or the Chemical Hygiene Officer. 

A. CORE PRINCIPLES

The following core principles apply to the safe practice of science in laboratories at Stonehill College where hazardous chemicals are handled.

1. Perform Hazard Assessment: Prior to initiation of new experiments or procedures, assessment of potential hazards must be performed. Appropriate protective measures, including engineering controls and personal protective equipment, must be identified and implemented. Laboratories should develop process- or experiment-specific guidelines and protective measures, as necessary.

2. Minimize Chemical Exposures: General precautions for chemical handling, storage and disposal should be implemented in all laboratories to minimize physical and health hazards. Green chemistry, use of less hazardous materials, implementation of engineering controls whenever feasible, and use of personal protective equipment is strongly recommended.

3. Avoid Underestimation of Risk: Exposure should be minimized, even for common chemicals and familiar operations. For work with Particularly Hazardous Substances, unique hazards shall be recognized and special precautions taken. All substances of unknown toxicity should be considered toxic.

4. Use Chemical Hoods Wisely: Prevent exposure to airborne substances by using chemical hoods or other ventilation devices. That said, be sure to “balance” prudent use of the hoods when handling hazardous chemicals with the need to conserve energy usage in the laboratory. Turn off hoods, as appropriate, when not in use.

5. Observe Established Standards: The permissible exposure limits (PELs) and threshold limit values (TLVs) established by OSHA must be observed. Where a regulatory standard does not exist, other recognized exposure limits should be met. Such limits are identified on an MSDS.
6. Follow this Chemical Hygiene Plan: Practices and procedures described in this Plan are designed to minimize or prevent exposure to hazardous chemicals. The Plan has been written to clearly identify standards and guidelines applicable to WBI laboratory operations and personnel and provide information necessary to work safely in the laboratory. The verbs “shall” and “must” connotes a mandatory WBI standard, while the words “should” or “may” are presented as recommended work practices.

B.  STUDENT LABORATORY USE STANDARDS

Student Agreement
1. All students working in a laboratory must agree to and sign the student laboratory agreement found in Appendix A. Students conducting independent research, but not employed by the College, must review and sign the Research Student Safety Agreement provided by the supervising faculty member.
Training

2. All students working in a laboratory as a Stonehill employee shall receive Chemical Hygiene Plan/Lab Safety Training prior to handling hazardous materials. 

Working Alone 
4. Students shall not work alone in the laboratory, without specific faculty approval.
5. Stonehill College faculty, faculty assistants, laboratory instructors, technicians, and custodial/repair employees should  avoid working alone whenever possible, and should use good judgment when performing hazardous operations.  The use of good judgment implies expert knowledge of safe procedures and practices. 
After Hours or After Class Work

6.  Students working in the laboratory after hours or after class must have the approval of the appropriate faculty member. The building is considered open for use when the laboratories are unlocked and a faculty member is present in the building.  When the laboratories are locked, it is considered to be “after hours” and students must have special permission to access laboratories and be accompanied by a friend or fellow student.  Faculty should communicate this approval to Campus Police using the completed form found in Appendix B, or equivalent (e.g., email communication and faculty retains approval). Faculty are generally discouraged from granting permission for after hours work unless absolutely necessary. It is the responsibility of the faculty member providing these arrangements to ensure that students working after hours have been properly trained  regarding all safety hazards, emergency protocols, and precautions involving hazardous chemicals and their use. Prior to granting permission, the faculty member will review the experimental procedure and associated hazards and train the student in proper experimental and emergency procedures. Students are responsible for performing all work in accordance with those procedures and for reporting all accidents, chemical spills, and unsafe conditions to the faculty member. A signed “After Hours” form for each student should be completed and retained by the supervising faculty.
7. Research students working in the laboratory should have a faculty member or technical staff member available to review any new procedures or operations.  If the faculty advisor for the research student is not available or on campus, arrangements should be made with another faculty member to provide interim supervision. Students conducting research should conform with the student laboratory use standards described above. Students may work, after hours, with faculty approval, to conduct activities and operations that they have previously performed during normal business hours.
Student Use Protocols. 
8. If a student will be handling reactive or Particularly Hazardous Substances, the faculty member must develop a written protocol outlining the experimental procedure to be followed, necessary protective equipment and safety precautions, and emergency procedures and provide appropriate training. This procedure must be reviewed with and provided to the student.  Guidance for handling PHS is addressed later in this Plan.
C.
 GENERAL SAFETY STANDARDS
Every laboratory worker should routinely take the following precautions:

· Prior to use, review the safety and health hazard data of all chemicals used in the laboratory

· Know the signs and symptoms of overexposure and the physical and sensory characteristics (e.g., odor, appearance) of these chemicals

· Know appropriate procedures for emergencies, including the location and operation of all emergency equipment

· Rely on the buddy system - When working with hazardous materials, have a second person nearby

· Do not use unlabeled chemicals

· Use the least amount of hazardous materials

· Order the least amount of a chemical

· Practice just in time chemical procurement

· Use hazardous chemicals in a chemical fume hood

· Maintain equipment and inspect it regularly to ensure proper operation

· Use guards and shields where possible. All mechanical equipment should have adequate guarding

· Use safety shields if there is a risk of explosion

· Store and handle chemicals in accordance with the chemical manufacturer’s guidelines.

· Store hazardous waste in designated satellite accumulation areas.

· Comply with applicable hazardous waste containment and area standards and inspect area routinely

· Do not dispose of waste chemicals or hazardous waste by pouring down the drain unless specifically allowed (e.g., buffer solutions) per the standards and guidelines provided in the chapter on waste management 

· To avoid accidental spillage, no open containers maybe stored on or around the sinks.”  


· Do not eat, drink or apply cosmetics in the laboratory

· Do not store food/drink in the laboratory or in a chemical refrigerator

· Use mechanical pipettes or aspirators

· Do not use chipped or cracked glassware.

· Report all accidents, even if they do not result in injury, to the laboratory supervisor and the Chemical Hygiene Officer

D.
PRACTICE GOOD HOUSEKEEPING AND HYGIENE

Housekeeping in the laboratory is an effective indicator of chemical management. The following housekeeping and hygiene practices should be implemented at all times to reduce the likelihood of accident or chemical exposure:

· No storage or consumption of food or beverages in laboratories 

· Work areas should be kept clean and free from obstructions

· Hands should be washed after every experiment, before touching any non-contaminated area or object, before leaving a laboratory area
· Maintain ready access to exits and safety equipment such as fire extinguishers, eyewashes, and safety showers.  Do not store materials in a way that will block access to exits or safety equipment.

· Emergency exits must be kept unlocked from the inside

· Hallways shall not be used as storage areas

· Clean bench tops and other work areas and equipment at the end of the experiment or at the end of each day.  Do not allow dirty glassware, expired or unneeded samples or chemicals, and trash or boxes to accumulate.  When floors require cleaning, notify building services.
· Ensure all compressed gas tanks are properly secured to walls or benches.
· Chemical storage refrigerators should be defrosted periodically and should not be overcrowded.

· Wear closed toed shoes in the laboratory

· Shorts and other summer wear should be avoided to prevent skin exposure in wet chemistry laboratories.

E.
 RISK ASSESSMENT FOR HAZARDOUS CHEMICAL EXPERIMENTS

Follow this procedure to assess the risks of handling toxic and hazardous chemicals:

1. Identify chemicals to be used and circumstances of use. Identify the chemicals involved in the proposed experiment and determine the amounts that will be used. Is the experiment to be done once, or will the chemicals being handled repeatedly? Will the experiment be conducted in an open laboratory, in an enclosed apparatus, or in a fume hood? Is it possible that new or unknown substances will be generated in the experiment? Are any of the workers involved in the experiment pregnant or likely to become pregnant? Do they have any known sensitivities to specific chemicals?

2. Consult sources of information. Consult an up-to-date MSDS for each chemical involved in the planned experiment. In cases where substances with significant or unusual potential hazards are involved, it may also be advisable to consult more detailed references. Depending on the worker’s level of experience and the degree of potential hazard associated with the proposed experiment, it may also be necessary to obtain the assistance of supervisors and safety professionals before proceeding with risk assessment.

3. Evaluate type of toxicity. Use the above sources of information to determine the type of toxicity associated with each chemical involved in the proposed experiment. Are any of the chemicals to be used acutely toxic of corrosive? Are any of the chemicals to be used irritants or sensitizers? Will any select carcinogens or possibly carcinogenic substances be encountered? For many substances, it will be necessary to consult lists of carcinogens to identify chemical similarities to known carcinogens. Are any chemicals involved in the proposed experiment suspected to be reproductive or developmental toxins or neurotoxins?

4. Consider possible routes of exposure. Determine the potential routes of exposure for each chemical. Are the chemicals gases, or are they volatile enough to present a significant risk of exposure through inhalation? If liquid, can the substances be absorbed through the skin? Is it possible that dusts or aerosols will be formed in the experiment? Does the experiment involve a significant risk of inadvertent ingestion or injection of chemicals?
5. Evaluate quantitative information on toxicity? Consult the information sources to determine the LD50 for each chemical via the relevant routes of exposure. Determine the acute toxicity hazard level for each substance, classifying each chemical as highly toxic, moderately toxic, slightly toxic and so forth. For substances that pose inhalation hazards, take note of the threshold limit value time-weighted average (TLV-TWA), short term exposure limit (STEL), and permissible exposure limit (PEL) values.
6. Select appropriate procedures to minimize exposure.  Use prudent practices for handling hazardous chemicals in the laboratory. In addition, determine whether any of the chemicals to be handled in the planned experiment meet the definition of particularly hazardous substance due to high acute toxicity, carcinogenicity, and/or reproductive toxicity. If so, consider the total amount of the substance that will be used, the expected frequency of use, the chemical’s routes of exposure, and the circumstances of its use in the proposed experiment. As discussed in this chapter, use this information to determine whether it is appropriate to apply the additional procedures for work with highly toxic substances and whether additional consultation with safety professionals is warranted.
7. Prepare for contingencies. Note the signs and symptoms of exposure to the chemicals to be used in the proposed experiment. Note appropriate measures to be taken in the event of exposure or accidental release of any of the chemicals.
F.
CONTROLLING EXPOSURE

All experiments should be designed and carried out to minimize hazardous chemical exposure. Source reduction, engineering controls, and protective equipment are the three primary means of controlling exposure. The following examples provide guidance.  

1. Source Reduction

· Use the least quantity of hazardous chemical that will serve the intended purpose.

· Evaluate whether less toxic or hazardous alternatives are available.

· Design experiments to use the minimum amount of hazardous chemical required.

· Close containers when not in use.

· Minimize the surface area of open containers (e.g. use of flask vs. beaker).

· Apply green chemistry principles to the design of experiments.

2. Engineering Controls

· Use a fume hood when necessary.

· Avoid the use of fume hoods for long term storage of equipment or chemicals.

· Use equipment and glassware only for its designed purpose. Never use damaged equipment or glassware.

· Provide for containment of hazardous chemicals in the event of equipment failure.

3. Protective Equipment

· Use appropropriate personnel protective equipment, such as goggles or gloves, whenever handling hazardous chemicals. While source reduction and engineering controls are generally a more effective means of exposure control, activities in laboratories often require PPE to ensure safety in the event of an uncontrolled or unforeseen event. 

· Know the location and operation of emergency safety equipment in the lab, such as eyewashes and safety showers, as well as spill control equipment.

G.
PURCHASE AND TRANSPORT

1. Chemical Ordering

Hazardous chemicals for use in the laboratory or classroom may be ordered by a current faculty member without departmental approval. Certain chemicals, such as acute toxins or select carcinogens, that are on the carcinogen list or Stonehill Particularly Hazardous Substance list, may be purchased by faculty, but the PHS Form (Appendix F) must be completed and submitted to the Dept Chair and CHO. Certain chemicals (e.g., iodine, ethyl alcohol) may have restrictions placed upon the purchase of the material by a vendor due to Drug Enforcement Agency (DEA) or Department of Homeland Security (DHS) regulations or restrictions. Copies of all relevant “certifications” regarding such restrictions should be maintained by the Department Chair. SOPS for the safe handling and transport of these materials should be developed by faculty using or storing these chemicals.
2. Chemical Inventory

Each faculty member shall anually conduct  an inventory of hazardous chemicals in their laboratory.  This inventory shall be conducted at the beginning of the fall semester and submitted to the Department Chair or the CHO no later than October 1st. 
3. Transport

Hazardous chemicals will be delivered to the shipping/receiving area (i.e., Room 113) and the departmental secretary informed of the delivery. The secretary will inform the appropriate faculty member of the delivery. Hazardous materials should be picked up by the faculty member and properly stored within 24 hours. 
A bottle carrier or cart should be used to move containers of hazardous materials larger than one liter from the storage areas to laboratories and between laboratories. The Chemistry Department Chair, or a faculty designee, shall transport compressed gas cylinders from the loading dock to the appropriate laboratory.
III. MANAGING HAZARDOUS CHEMICALS 

The following text provides guidance on handling and storage of common chemical hazards.
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A
FLAMMABLE LIQUIDS
A good website that provides fundamental information about hazards associated with flammable and combustible materials is http://www.ccohs.ca/oshaanswers/chemicals/flammable/flam.html. The following information provides further guidance.
Glass containers: Whenever practical, glass containers should not be used for storing flammable liquids. If a glass container must be used, the maximum allowable container size is one gallon (4-Liters).

Metal (non-DOT) or plastic containers: No more than 5 gallons of flammable liquid should be stored in regular metal or plastic containers.

Safety Cans: Safety cans are the preferred containers for storage outside of a flammable liquid storage cabinet. (This applies to solvents not being actively used).

Flammable liquid storage cabinets: Use of flammable liquid storage cabinets is the preferred method for the storage of small containers of flammable liquids. 

Refrigerators/freezers: Refrigerators and freezers used for storage of flammable materials must be rated for flammable storage and labeled accordingly.

Maximum quantities: In general, no more than 10 gallons of flammable liquids per 100 square feet of laboratory space should be stored outside a flammable liquid storage cabinet or safety can. An exception is specially designed flammable dispensing systems.

Handling: Transfer and storage of flammable materials should not be in an area where a spill of the liquid could block an exit from the room, hallway or building in the event of a fire, and where there is a source of ignition. “Bump buckets” or push carts should be used when transporting flammable liquid containers in containers greater than 1 liter.

Incompatibles: Store flammable liquids separate from oxidizers, compressed gases, highly toxic materials, corrosives, and water-reactive chemicals.
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B.
OXIDIZING AGENTS
Storage: Oxidizers should be stored on fire-resistant shelving, in a well-ventilated area.
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Incompatibles: Oxidizing agents can initiate combustion and therefore should not be stored in the same area with fuel, such as flammable, organic chemicals, dehydrating agents or reducing agents.

C.
PEROXIDIZABLE AGENTS
Esthers, liquid parafins, and olefins form peroxides on exposure to air or light. Since these chemicals are packaged in an air atmosphere, peroxides can form even if the containers have not been opened (e.g., isopropyl ether, diethyl ether, dioxane). A list of common peroxidizable materials can be found at http://ehs.uky.edu/ohs/peroxide.htm 
Labeling: The name of the chemical, the open date, and the “discard or inspect” date must be marked on each container of peroxidizable material. 
Storage time limit: Opened containers should be used up or discarded within 6 months after they are first opened. Unopened containers should be stored no more than one year. 

Container inspection: Containers should be inspected for peroxide formation before opening or moving the containers.  If crystals are present around the lip of the container or the liquid appears cloudy, do not move or open it. Colorimetric tests are available in the chemistry stockroom to test for peroxide formation by a qualified faculty member. Although some ethers contain a peroxide inhibitor, they should still be inspected before opening.

D.
CORROSIVE MATERIALS
Corrosive substances are common in the laboratory and pose significant hazards.  Practicing prudent safety in the face of these “familiar” hazards is an ongoing challenge. Selecting and using proper personal protective equipment is, first and foremost, a critical measure when handling corrosive materials.

Containers: Whenever practical, corrosive materials should be purchased and stored in break-proof or break-resistant containers.
Storage: Many acids and alkalis are corrosive to their containers and other materials in a storage area. In general, they should be stored in a cool, dry area, equipped with corrosion-resistant shelving and plumbing, preferably in a corrosives storage cabinet. Particular caution should be paid to the potential reaction of acids and metals that form dangerous hydrogen gas.

E.
TOXIC MATERIALS

Toxic materials include carcinogens, reproductive toxins (e.g., teratogens, mutagens) and acutely hazardous materials. Toxic materials which are simultaneously hazardous because of another attribute (e.g., flammable, corrosive) should be evaluated to determine which is the most significant hazard and stored accordingly.

A list of carcinogens is contained in Appendix D. The following resources should also be checked.
Resources: 
· National Institute of Health 1981 "NIH Guidelines for the Laboratory Use of Chemical Carcinogens". (NIH Pub. No. 81-2385)

· Working with Substances of High Toxicity from “Prudent Practices in the Laboratory: Handling and Disposal of Chemicals” (a copy can be found in the Science Conference Room) 
· http://www.cdc.gov/niosh/topics/cancer/npotocca.html
· http://monographs.iarc.fr/ENG/Classification/index.php
Labeling: Carcinogenic materials must be labeled with a “carcinogen” symbols/worrds, or comparable language, such “Caution: Select Carcinogen in Use” or “Caution: Particularly Hazardous Substance in Use.” Posting on the door should also include a symbol for carcinogens.

Storage: 

If the toxicity of the chemical is the primary hazard, the chemical should be stored in one of the following ways:

· In a continuously operating chemical storage fume hood

· In a volatile storage cabinet with restricted access, such as a locked cabinet

· In a hermetically sealed container at a temperature sufficiently low to significantly reduce its volatility
Formaldehyde:

OSHA has established a separate standard for formaldehyde, 29 CFR 1910.1048, which applies to laboratories as well as other users of formaldehyde. Under the standard, employee exposure monitoring is required to determine if a particular experiment results in overexposure to formaldehyde. The same standards of protection with regard to formaldehyde exposure will be applied to students and other members of the Stonehill College Community.

Faculty members should notify the CHO at least two weeks before any experiment where formaldehyde is used in concentrations greater than 0.1 percent. If monitoring has been conducted in previous semesters for that experiment, notification is not required unless the CHO has informed the faculty that additional monitoring is necessary. Additional requirements of the Standard may apply if monitoring results exceeds current OSHA threshold limit values. Check with the CHO if formaldehyde exposure levels may be exceeded during a classroom exercise, during preservative handling activities or as a resutl of spill.

F.
COMPRESSED GASES 

Compressed gas cylinders present an important hazard because they have the potential for both mechanical and chemical hazards. The danger of fire or explosion is acute with a high rate of diffusion. Additional hazards arise from the reactivity and toxicity of the gas. Asphyxiation can be caused by high concentrations of even “harmless” gases such as nitrogen.  Finally, the large amount of potential energy resulting from the compression of the gas makes a compressed gas cylinder a potential rocket.

Identification: The contents of the cylinder should be clearly marked. Gas lines from the cylinder should be labeled as to the gas and the laboratory served. A tag should be attached to the cylinder to indicate whether the cylinder is full, in use, or empty.

Handling: During transport, cylinders should be secured to an appropriate handcart. Highly toxic gases should not be moved through corridors in areas, where occupants not knowledgable in the hazards of the gases may be present. Cylinder valves should be opened slowly, using a hand wheel or wrench while standing upwind of the valve. Laboratory personnel handling cylinders should receive training/supervision on the proper handling, opening and closing of the valve.

Storage: All cylinders, regardless of whether they are full or empty, must be firmly secured at all times, using a clamp and belt or chain. They should be stored in a cool, dry, well-ventilated area free from sources of ignition. Chemical oxidizers should be stored at least 20 feet away from flammable gas cylinders. A cylinder cap or regulator valve should always be in place.

Crogens: 

All cryogen dewars should be clearly labeled and operated in accordance with the manufacturer's instructions. The pressure relief devices should be periodically inspected for ice formation. Proper personal protective equipment must be worn whenever handling cryogenic liquids. Liquid nitrogen dewars have one pressure relief valve set at 22 psig. Liquid helium dewars need two over- pressure relief valves. They are initiated at 0.5 psig and 10 psig at room temperature, respectively. The 0.5 psig relief value can be used to perform liquid transfers.

G. HIGH HAZARD SAFETY PROCEDURES

Additional protection is required for work with Particularly Hazardous Substances (PHSs) which are those chemicals with special acute or chronic hazards.  OSHA does not provide a list of PHSs because new chemicals are continually being developed and tested in research laboratories.  The OSHA Laboratory Standard provides a definition with which researchers can classify their chemicals to determine which ones have special hazards. OSHA defines PHSs as those chemicals that are select carcinogens, reproductive toxins, or have a high degree of acute toxicity. A “core” listing of PHSs is contained in Appendix E. Based on activities in research laboratories at Stonehill, we may add select chemicals to our list of PHSs. (An example of a list is http://web.princeton.edu/sites/ehs/labsafetymanual/appa.htm) 
The department chair and the CHO must be notified if you (i.e., faculty) will be ordering, using or storing a particularly hazardous substance listed in Appendix E or if you have concerns about the hazards associated with a particular  material/procedure. Complete the form found in Appendix F and submit a copy to the department chair and CHO who are not require to approve the research or the use of the chemical, but they do have authority to request that additional precautions be taken. Additionally, the CHO maintains a current list of Particularly Hazardous Substances stored or used at the Shields Science Center.

Laboratories that use or handle particularly hazardous chemicals must develop specific standard operating procedures for these materials and ensure that all laboratory personnel are familiar with the SOPS and appropriate emergency measures in the event of a fire, spill or release.
When working with these high hazard materials, the following safety procedures must be followed:

· Inform the departmental chair and the chemical hygiene officer (CHO) that you are using these high hazard chemicals (NOTE: They have the authority 
· Order the smallest quantity of the chemical necessary to perform the procedure or experiment.

· Consult the MSDS for exposure, PPE and emergency information before beginning work with these materials

· Ensure that appropriate PPE is selected and used

· Work only in a properly functioning chemical fume hood or biological safety cabinet. 

· The area should be posted or labeled as a “Designated Area” for the use of the high hazard material.  Only laboratory workers authorized by the faculty supervisor may use the Designated Area.

· Consult with the CHO in determining whether the chemical fume hood exhaust air should be filtered prior to discharge

· Label all containers with the contents, date, manufacturer’s name and hazardous properties of the material(s) in the containers.

· Transfer high hazard chemicals in tightly closed containers placed within a durable outer or secondary container. 

· Use a handcart to transfer materials from one laboratory to another laboratory.

· Decontaminate the work surface immediately working with these materials. To facilitate decontamination, work surfaces may be covered with stainless steel or plastic trays, absorbent paper with moisture-proof lining or other impervious material, which may be cleaned or disposed of as hazardous or biomedical waste after completing the experiment.

· Securely store high hazard materials immediately after use.

IV. COMMUNICATION OF CHEMICAL INFORMATION 

Information about hazardous chemicals is communicated to laboratory workers via chemical labels, material safety data sheets (MSDS) and door signage, in addition to training which is addressed in a section IX of this Plan.
A. CHEMICAL INVENTORIES

Every laboratory is responsible for generating an annual list of hazardous chemicals handled by the laboratory, with approximate quantities. This list shall be maintained by the faculty member and made available to the Chemical Hygiene Officer and the Shields Science Center Safety Committee. These lists may also be made available to Campus Police, upon request. Lists should be upated by October 1st of each year. 

B. MATERIAL SAFETY DATA SHEETS (MSDS) 

MSDSs are documents, prepared by chemical manufacturers that provide information about the chemical’s physical and chemical hazards, the recommended exposure limits, and list the means for controlling those hazards. MSDSs also provide information about first aid, emergency procedures, and waste disposal.

An MSDS should be reviewed before beginning work with a chemical to determine proper use and safety precautions. Once a chemical is present in the lab, the MSDS should be kept as a hard copy in appropriate binders on hand in the laboratory for reference, or in case of emergencies. Specific information required by OSHA to be on an MSDS includes:

Product Identity
Reactivity Hazards

Hazardous Ingredients
Spill Clean-Up

Physical/Chemical Properties
Protective Equipment

Fire and Explosion Hazards
Special Precautions

Health Hazards and Exposure Limits

A library of MSDSs shall be maintained for each academic department. MSDSs shall be maintained in the stockrooms of each department. The MSDS Binders or Files shall be maintained alphabetically. Faculty may also elect to retain copies of relevant MSDSs in the classrooms or offices (e.g. Psychology or Physics faculty, as relevant). MSDSs for select chemicals may also be found by conducting a web search.
C. NEW COMPOUNDS 

Some laboratories may synthesize or develop new chemical substances on occasion.  If the composition of the substance is known and will be used exclusively in the laboratory, the laboratory worker must label the substance and determine, to the best of his/her abilities, the hazardous properties (e.g., corrosive, flammable, reactive, toxic, etc.) of the substance. This can often be done by comparing the structure of the new substance with the structure of similar materials with known hazardous properties. If the chemical produced is of unknown composition, it must be assumed to be hazardous and appropriate precautions taken.  If a chemical substance is produced for another user outside this facility, the laboratory producing the substance is required to provide as much information as possible regarding the identity and known hazardous properties of the substance to the receiver of the material.

D. LABELING OF CONTAINERS

Manufacturer labels on containers should not be removed or defaced while the container contains the original product.  Original labels must be removed or covered and containers re-labeled prior to using the container for another product or for waste.

Containers into which hazardous chemicals are transferred in, or which solutions are prepared, must be labeled with the hazardous chemical name. The chemical name must be spelled out – abbreviations are not allowed – unless the container is a “day container” which is under the supervision of the laboratory employee at all times. Containers holding larger than one liter (liquids) or 250 grams (solids) must also be labeled with appropriate hazard warnings. Labeling a container (ie. flask, beaker) when the material will be used immediately is not necessary, however, one must communicate the hazards to all other persons using the chemical.

“Unknown” chemicals used for instructional purposes should be labeled with the hazard of the chemical(s) present, or the hazards should be communicated by other means. If the material will ultimately be managed as a hazardous waste, the container should be properly and promptly labeled as a hazardous waste upon completion of the instructional experiment.
E. DOOR SIGNAGE

Each internal door in the Science Building for a room where hazardous chemicals are stored or used has door signage that communicates certain key information to faculty, staff, students, visitors and emergency responders. This information includes the following:

· Room Number

· Responsible Faculty or Staff Contact

· Hazards Present

· Warnings/Control Measures 

· NFPA Ratings

An example of a Stonehill door signage can be viewed to the right:

The National Fire Protection Association in NFPA 704, most comonly known by the popular "NFPA diamond" is used on doors to communicate the hazards of chemicals in the room. It should be noted that the diamond addresses hazards, based on physical and health criteria, but does contemplate quantities of material stored or control measures. In general, the quantity of hazardous chemicals stored at Stonehill is small.

The Hazard information system is described in the illustration below. Color coded quadrants distinguish the different types of hazards and a a ranking system of 0 – 4 (highest hazard) is assigned for each chemical. 

[image: image2.png]Fire Hazard (red)
NFPA Label |/5550
z 4 — below 73F - v.flam.

3 —173 to 100F - flam.
2 -101 to 200F- comb.
1 — over 200F —slightly

combustible
0 — will not burn

Chem. name

Health (blue)

4 — deadly

3 — extreme danger
2 — hazardous

1 - slightly s
hazirdsie Specific I::rzard

1 OXY - o:
0 — normal material ACID - acid

ALK - Alkali

COR - corrosive
W-— use no water
RAD - radiation haz.

Reactivity (yellow)

4 — may detonate

3 - shock or heat may
detonate

2 — violent chem. reaction

1 - unstable if heated

0 — stable





With respect to potential “warnings” found on the door signage at Stonehill, the chart below illustrates the array of symbols and warnings that could be seen on doors in the Science Building.

 SHAPE  \* MERGEFORMAT 



V. CONTROL MEASURES

The following control measures are to be used, when appropriate, to decrease exposure to faculty, staff, and students to hazarous chemicals in the laboratory.  This Plan, the SOPs above and developed in each laboratory, and professional experience shall determine what safety equipment shall be situated in each laboratory, and under what situations they will be implemented.  Periodic lab inspections by the CHO, the faculty, and facilities shall work together to ensure the equipment is working properly.
A.  SAFETY EQUIPMENT

1. Fire Extinguishers
Fire extinguishers are located in each laboratory. Their use is intended primarily by Stonehill employees (e.g., Campus Police, Easton Fire Department) trained to operate a fire extinguisher or, in exceptional circumstances, when a fire is blocking egress.

Types of Fire: 

Class A Fires: Fires in ordinary combustible materials, such as wood, cloth, paper and many plastics

Class B Fires: Fire involving flammable liquids, gases, and greases

Class C Fires: Fires in energized electrical equipment. When the electrical equipment is de-energized, the fire may continue to burn as a Class A or B fire.

Class D Fires: Fires in combustible metals, such as magnesium, titanium, sodium, zirconium, and potassium.

There are several types of fire extinguishers. An extinguisher is rated as to the type of fire it can put out. The type of fire the extinguisher is designed to extinguish is printed on the cylinder. For example, a triangle with an “A” denotes Class A. 

Most extingiushers in laboratories are combination-types and can be used for varied types of fires. Campus Police should be notified as soon as possible after an extinguisher has been discharged, so that it can be replaced.

Annual extinguisher maintenance and periodic hydrostatic testing in completed in accordance with OSHA 29 CFR 1910.157 and is done by a contractor under the supervision of Campus Police. The inspection tag should note the date of the latest inspection.

If there is a fire and a faculty member or staff is not immediately present, students are instructed to leave the laboratory and pull the fire alarm at the end of each hall.
2. Eyewash Stations
If all protective measures fail and an employee receives a chemical splash to their eyes, the eye wash fountains provided in the laboratory are available for immediate and thorough washing of the eyes. 

· All laboratories, or readily accessible adjacent laboratories, in which hazardous chemicals are used, are equipped with eyewash stations.  

 Employees should familiarize themselves with the location and operation of the nearest eyewash fountain.

 Proper use of eyewash stations and drench hoses should be described by the faculty to employees and students at the beginning of the semester in all laboratory courses.

 If used, always flood the eyes for at least 15 to 30 minutes to be sure there is no residue. Flush from the eye outward.

 After thorough washing  -- or as the injured individual is drenching his/her eyes -- the proper authorities should be notified and subsequent medical care for the employee should be seriously considered. This is because serious damage may have already occurred before the eye was thoroughly rinsed and/or the damage may not be immediately apparent.

 Eyewash fountains should be tested weekly by laboratory personnel for proper operation and to prevent formation of bacteria. A simple calendar can be used on which the student checks or circles when the inspection is performed. 
 Eyewash fountains are checked annually, by the CHO, for proper location and operational status.  Issues are reported to Facilities if corrective action is needed.

3. Safety Showers
If all protective measures fail and an employee receives a chemical splash to their body, then safety showers are provided for immediate and thorough washing of the body. 

· All laboratories, or readily accessible adjacent laboratories, in which hazardous chemicals are used, are equipped with safety showers.  

· Employees should familiarize themselves with the location of the nearest safety shower.

· Employees should be familiar with the operation of the safety showers.

· Proper use of the safety shower is described by the faculty to students at the beginning of the semester in all laboratory courses and during lab safety training to work study students.

· Safety showers are designed to flood the entire body in the event of a clothing fire or a major spill of a chemical. In either case, an employee should simply stand under the shower and activate the shower. Flood the affected area for a minimum of 15 to 30 minutes.

· In the case of a corrosive liquid spill, the employee should remove the affected portion of clothing to reduce potential contact. Removal of clothing should be done while the individual is under the activated shower.

· The CHO or faculty supervisor should be notified as soon as possible if the employee required the use of the safety shower.

· Safety showers are tested at least annually by Facilities.

4. First Aid Supplies
General first aid supplies are located in each laboratory, biology and chemistry stockrooms and the hazardous waste storage area in Room 112.  Each faculty supervisor should be aware of the nearest supply box.  It is the responsibility of the faculty in each lab to ensure that first aid supplies are available and replenish needed items.  Individuals who require further non-emergency medical attention should be directed to Health Services. Individuals requiring emergency medical attention are instructed to go to the emergency room or equivalent health services facility.
5. General Ventilation
All laboratories are under negative pressure to prevent contaminated air from entering the halls. Handling of hazardous chemicals should be conducted in chemical fume hoods to ensure that fumes are effectively vented outside the room.

6. Gas Shut-Off
Gas shut offs are located in each laboratory, and are labeled appropriately.  Employees and students should know the location of the gas shut-off. If a screw is used keep the access door closed to the gas shut-off, ensure that a screwdriver is nearby to allow quick action in the event of an emergency.
7. Spill Control Supplies 
General spill control supplies to clean small chemical spills that can be controlled by laboratory personnel in their immediate work area are located in each laboratory, the chemical and biological stock rooms, and in the hazardous waste storage area. The full kits in the stockroom and the hazardous waste area should include:  nitrile gloves, tyvek protective suits chemical splash goggles, vapor barrier absorbent pads, acid-base neutralizers, mercury clean up supplies, and plastic scoop/dustpan. Each lab should have a small spill kit which includes absorbent pads, socks and basic PPE. Additionally, some laboratories, such as general chemistry, maintain some additional cleanup supplies for incidental spills (i.e., small spills less than 1L that can be safely handled by a worker in the immediate work area) that may occur in these laboratories. The Biology Department maintains bleach or alcohol solutions for cleaning up any small, incidential biomedical hazardous materials. Supplies must be replaced, as necessary, to ensure a full complement of spill control supplies. Check with the CHO if you need additional materials.
B. FUME HOODS/GLOVE BOXES

All laboratories where hazardous chemicals are managed include a chemical hume hood. It is important that hoods are operating safely and that workers know the mechanics of how hoods work and how to operate the new Hamilton Safe Aire hoods.

Acceptable performance for standard cabinet hoods is defined as an average face velocity of at least 100 feet per minute with the sash open 12- 18 inches. All cabinet hoods are posted with an acceptable sash location indicator and a performance sticker stating when the hood has been checked. Hoods that are not performing adequately are posted with "Do Not Use" sign until repaired. Low flow hoods may operate, according to manufacturer’s instruction, at a lesser velocity. Low Flow Hoods must pass the ASHRAE 110 / ANSI Z9.5 test "As Manufactured" (AM) at face velocites lower than 100 LFM.  Fume hood performance should be checked annually by Facilities or a designated contractor. The procedure for testing fume hoods is found in Appendix G. The CHO arranges for annual chemical hood testing.

An airflow check should be conducted daily or before operation of a hood to ensure that the exhaust is operating properly.  A "Kimwipe" should be held at the hood opening to determine if there is an inward air flow. If the airflow check indicates that there is no inward flow, post the hood "Do Not Use" and immediately contact Facilities.

C. PERSONAL PROTECTIVE EQUIPMENT (PPE)

Personal protective equipment must be worn to guard against injury from routine or accidental events. Each faculty is responsible for choosing appropriate PPE for his or her staff and students. The following guidelines will assist in selecting personal protective equipment.

1. Eye Protection
Eye protection meeting or exceeding ANSI Standard Z87.1 (the most recent version) must be worn in a laboratory where hazardous chemicals are being handled. This includes certified goggles with shielded ventilation prots or certified safety glasses with permanently attached top and side shields for anyone actively handling hazardous chemicals in a research lab. Regular prescription lenses are not suitable unless chemical goggles that fit over the top of the prescription glasses or protective eyewear such as "Visorgogs" which meet the ANSI Z87.1-1989 are worn over the top of the prescription lenses. This policy applies to all faculty, staff, students and visitors. Additional eye protection may be required to protect from heat, impacts, dust, or laser spectroscopy

Requirements for Teaching Laboratories

Chemical splash goggles must be worn at all times in all teaching laboratories where persons are using hazardous chemicals or potentially infectious materials (e.g., blood) are being handled.

Requirements for Research

Safety glasses with side shields are the minimum level of protection in research areas using hazardous chemicals. 

The following operations require the use of chemical splash goggles. Goggles must be worn by the person whose activity causes the hazard, and by adjacent individuals.

· Use of concentrated acids or bases.

· Use of corrosive gases.

· Use of potentially explosive or water reactive chemicals.

· Use of acutely toxic chemicals in liquid or powder form.

· Use of cryogenic liquids.

· Use of 25 ml or more of other hazardous chemicals in liquid form.

· Use of hazardous chemicals when there is an explosion or implosion hazard.

Faculty are responsible for the use of goggles in laboratories under their supervision and for identifying any other operations in their laboratory that require splash goggles.

2.Gloves
Protective gloves must be worn when handling hazardous chemicals.

Decisions regarding the need to wear gloves and, secondly, the appropriate glove, are dependent on the following and will be made by individual faculty members: 

• the hazard of the chemical, 

• the potential for contamination during the experiment, and 

• dexterity requirements. 

Proper glove selection is a function of the specific chemical resistance of the material as measured by permeation rate and breakthrough time. Disposable latex gloves have limited resistance to most commonly used laboratory chemicals. They should not be used in operations where contamination is anticipated and must be removed immediately and hands washed should they become contaminated.

More resistant gloves include natural rubber, neoprene, nitrile, butyl, Viton, and polyvinyl chloride. Recommendation of the glove manufacturer and the Material Safety Data Sheet should be checked prior to handling hazardous chemical.

The following is a list of common solvents used at Stonehill College and the recommended glove to select for use: 

Acetone: 
Butyl Rubber, Nitrile, Neoprene, Ansell Edmont 4-H 

Acetonitrile: 
Butyl Rubber 

Chloroform*: 
Viton® 

Dioxane: 
Butyl Rubber, Ansell Edmont 4-H 

Ethanol: 
Nitrile, Neoprene, Butyl, Viton®, Ansell Edmont 4-H 

Ethyl Ether: 
Nitrile for light exposures 

Hexane: 
Nitrile, Neoprene, Viton® 

Isopropanol: 
Nitrile, Neoprene, Butyl, Viton® 

Methanol: 
Butyl, Viton®, Ansell Edmont 4-H 

Methylene Chloride*: 
Nitrile for light exposures, Viton®, PVA 

Toluene*: 
Viton®, PVA 

Xylene: 
Viton®, PVA 

*will attack all types of natural and synthetic glove material 

Neoprene or Nitrile Rubber gloves are generally preferred for handling acids, but check the MSDS to ensure the proper glove selection. 

A good table that provides “break through times” for various types of gloves can be found at http://ehs.okstate.edu/hazmat/gloves5.htm.

Remember to choose a glove that fits properly. 

3. Clothing
The purpose of protective clothing is to prevent contamination of the skin and to prevent carrying of contaminants outside the laboratory. Street clothes may afford limited skin protection but may result in contaminants being carried outside the laboratory. 

· The use of a lab coat is strongly recommended in all laboratories. 

· Lab coats must be worn when handling select carcinogens, reproductive toxins, concentrated acids and bases, and any quantity of acute toxins.  

· Closed toed shoes must be worn in all laboratories.

Specialized protective clothing is also available and may be necessary in certain high hazard operations. Again, it is the responsibility of each faculty member to choose the appropriate protective equipment for his or her staff and students and to ensure that all personnel adhere to the policy.
D. CHEMICAL STORAGE

Laboratory storage of chemicals is an important aspect of controlling chemical hazards. While storage requirements and locations will vary from laboratory to laboratory, the following general guidelines should be followed. Additional storage requirements guidance should be identified on a hazardous chemical’s MSDS.

1. Chemical Stockrooms
Chemicals should always be segregated into compatible groups (e.g., organics, inorganics, reactives) during storage to prevent hazardous reactions in the event of an accident. Storage areas and shelves should be clearly labeled as to appropriate hazard class. Chemicals, within these hazard classes, may be organized alphabetically, unless a chemical has a particularly unique hazard (or multiple hazards) that would exclude it from this approach. 

 A list of common incompatible chemicals can be found at http://www.uah.edu/OEHS/chemical_incompatibility_table.html 

The following storage codes/approach may be used in Biology and Chemistry stockrooms, prep rooms and/or individual laboratories.
BIOLOGY

· Aqueous Dyes

· Biochemical Compounds

· Corrosives 

· Dyes

· Flammables

· Inorganics

· Organics

CHEMISTRY

· Solvents/Organics (in flammable storage cabinets)
· Halogenated

· Non-Halogenated

· Corrosives (in acid storage cabinets)
· Benign Chemicals (e.g. no hazards per Fisher Scientific- labeled as “gray”) – stored alphabetically on shelves
· Inorganics– stored alphabetically on shelves
· Oxidizers

· Health Hazards

· Special Hazards (e.g., peroxide-forming, hydroscopic extremeley toxic, highly reactive) – stored in special cabinets/areas.
2. Storage Areas in Laboratories
Storage areas in the laboratory should be isolated from working areas whenever possible. Exposure to heat or sunlight should be avoided; and storage areas should be ventilated. Benchtops should not be used for storage, and hazardous chemicals should not be stored on shelves between benchtops. Shelving should be sturdy and firmly anchored. Storage in hoods diminishes their effectiveness, and should be prohibited in hoods that are used for chemical handling. Hoods used to store noxious or acutely hazardous materials should be designated solely for storage. Hazardous wastes stored in chemical hoods should be demarcated with tape and/or stored within secondary containment bins (See Section VI) and the area posted as a Satellite Accumulation Area.
VI. WASTE MANAGEMENT
A.  HAZARDOUS CHEMICAL WASTE

 Waste Determination

Faculty must make an initial determination with respect to whether a chemical waste stream generated int their laboratory should be managed as a hazardous waste. Typically, a hazardous waste must meet the following criteria:

· Listed hazardous wastes, specifically identified in federal and state hazardous waste regulations

· Flammable waste (<140o F flash point)

· Toxic waste (e.g., contains, mercury, chromium)

· Reactive waste (e.g., picric acid)

· Corrosive materials (2<__<12.5)

· “Inherently waste-like” (e.g., old, unused virgin chemicals that meet one of the above-mentioned criteria) for which there is no future use
These wastes must be collected, labeled and managed as a hazardous waste. Certain wastes (e.g., ethidium bromide) are managed as a hazardous waste even though they may not meet the above criteria. In general, chemical wastes, with few exceptions, are managed as hazardous waste at Stonehill. The Chemical Hygiene Officer, in concert with an approved vendor, may ultimately decide that certain wastes can be disposed as non-hazardous chemical wastes.

If you need assistance in determining if your waste is hazardous, per EPA and Massachusetts Department of Environmental Protection regulations, contact the CHO.

 Disposal of Non-Hazardous Chemical Waste
Some liquid wastes are non-hazardous and water soluble.  These materials may be flushed down laboratory sinks (e.g., buffer, salt solutions) if allowed by the City of Brockton. Liquids which are not water soluble must be solidified (absorbed) and disposed of as a solid. Non-hazardous solid waste must be labeled "non-hazardous" and can be placed in the laboratory trash.  To determine if waste material is non-hazardous check the Material Safety Data Sheet, other reference material, or the  CHO.  General guidance on benign laboratory materials and solutions that are frequently sewered can be found at http://web.princeton.edu/sites/ehs/chemwaste/nonhaz.htm
 Hazardous Waste Collection and Laboratory Accumulation
Hazardous waste must be collected in each laboratory in compatible and appropriate containers in designated areas. These areas – often found in a chemical hood or in cabinets below hoods – should be clearly identified as a “SATELLITE ACCUMULATION AREA” (SAA) with laminated signage that also lists management standards that should be assessed weekly. Contact the CHO if you need a laminated sheet.
It is Stonehill policy to place containers of hazardous wastes in secure impervious secondary containers (i.e., tubs) in the designated SAA.  Each container must be labeled with a Hazardous Waste sticker at the time waste is first put into the container. The label must be legible, filled out completely and contain:

· the words "Hazardous Waste"

· complete chemical name of all materials in the container

· hazard information (flammable, toxic, corrosive, reactive)

Each SAA must be inspected weekly to ensure that the containers are safely managed (e.g., incompatibles separated, label intact, containers closed and emergency response equipment available). A record of these inspections is not required.
When a container is full it must be moved to the Main Accumulation Area in Room 112 within three days. Do not begin colllecting additional bottles of the same waste stream in an SAA, as this is not allowed in Massachusetts. Wastes must be transferred only by trained faculty, staff or work-study students from the SAAs to the Main Accumulation Areas (MAAs). Wastes must be transferred in “bump buckets” or on carts to the MAA by personnel wearing appropriate protective clothing (e.g., lab coat, safety goggles). Waste containers should be dated and placed in the proper hazard area in the MAA.

SATELLITE ACCUMULATION RECAP
· All containers must be labeled.
· Segregate waste so that incompatible chemicals are kept physically separated.
· Only one container at a time may be used to collect one waste stream (one type of waste).

· Waste containers must be kept closed at all times except when pouring in waste. This includes the caps on funnels collecting waste acetone.
· If funnels are used to pour waste into containers, insert the funnel only when pouring.

· One area in each lab should be marked, with a sign, as a designated “Satellite Accumulation Area” (Note: SAAs may also be located in prep rooms serving a teaching lab)
· Waste containers should be placed in containment systems (ie. plastic tubs) to prevent leaking, spilling and staining.

· The waste area in each lab must be secured and under the responsibility of a faculty or technician who works in the lab.

· The waste area in each lab must be inspected weekly by lab personnel 

 Management of Main Accumulation Area (MAA)
The MAA is designed and maintained for the storage of hazardous chemicals. Waste in the MAA (Room 112)  is separated and stored by hazard category.  These categories include:
· Halogenated Solvents

· Nonhalogenated Solvents

· Corrosives (separated as acids and bases)

· Toxics 

· Reactives

· Aqueous Wastestreams

· Unknowns (e.g. unlabeled containers or chemical substances awaiting a RCRA waste determination by the CHO)

The CHO conducts a weekly inspection of the area to ensure full compliance with applicable federal, state and local standards.  The CHO should be contacted immediately if environmental, health and safety issues or concerns are noted by personnel bringing wastes to this secure room. 
Wastes, including biomedical wastes and hazardous chemical wastes, are shipped off site using a licensed hazardous waste transporter. The majority of the waste is packaged by the transporter into lab packs for shipment. Solvent wastes are bulked by the vendor in 55-gallon drums. All hazardous waste is taken to licensed facilities that treat, recycle, incinerate, or otherwise dispose of the materials using EPA approved methods. Wastes are typically shipped off-site three times per year: at the end of the fall semester, spring semester and at the end of the summer.

Each department generating hazardous waste is assigned a fiscal budget to accommodate those costs involved with waste disposal. It is the responsibility of each department to effectively manage hazardous chemicals, their storage, and/or disposal within fund limits.

Any questions regarding the removal of hazardous waste from campus may be directed to the CHO.

  Empty Containers
The hazardous waste regulations define an empty container as a container from which all hazardous chemical which can be poured has been removed and no more than one inch of chemical remains.  Most empty containers can be reused (e.g., 4-L glass containers) or safely and legally disposed of as laboratory trash with two exceptions.

· Empty ether cans when empty, ventilate in a hood overnight and then rinse with water before disposal in the trash.

· Acutely hazardous waste containers which contained “P” listed wastes must be triple rinsed with an appropriate solvent prior to disposal. Examples of p-listed wastes include acrolein or arsenic trioxide. A list of p-listed wastes can be found at http://epa.gov/wastes/hazard/wastetypes/listed.htm . Note that the solvent, used to clean the container, must be managed as a hazardous waste.
 Unknowns
It is extremely difficult and costly to identify the content and hazards of unlabeled materials that have been deemed waste. If you have unknowns, first attempt to identify the chemical and/or its hazard (e.g., pH test).  If no identification can be made, contact the Chemical Hygiene Officer who can arrange for analysis and disposal.

 Spill Cleanup Debris
Clean up debris from a hazardous chemical spill is a hazardous waste.  Collect debris and store in a container; label as a hazardous waste following instructions above. Inform the CHO of any response so that emergency response supplies can be restocked, as necessary. Bring waste debris in container/bag to the MAA.
 Treatment
In Massachusetts, a special permit is required to treat hazardous waste. The most common example of laboratory treatment is neutralization of acids or bases. It is not acceptable to collect corrosive materials, neutralize them and discharge to the sewer.  However, treatment may be allowed if it is part of the experimental procedure. Contact the CHO for an interpretation.

B. BIOMEDICAL WASTE
Stonehill College complies with Massachusetts Department of Public Health regulations, 105 CMR 480.00, as revised in July 2008, which established requirements for the handling and disposal of medical and biological waste, which includes:

Blood and Blood Products: discarded bulk human blood and blood products in free draining, liquid state; body fluids contaminated with visible blood; and materials saturated/dripping with blood. Blood and Blood Products shall not include: feminine hygiene products.

Pathological Waste:  Human anatomical parts, organs, tissues and body fluids removed and discarded during surgery, autopsy, or other medical or diagnostic procedures; specimens of body fluids and their containers; and discarded material saturated with body fluids other than urine Pathological waste shall not include: Teeth and contiguous structures of bone without visible tissue, nasal creations, sweat, sputum, vomit, urine, or fecal materials that do not contain visible blood or involve confirmed diagnosis of infectious disease.

Cultures and Stocks of Infectious Agents and Associated Biologicals:  

· All discarded cultures and stocks of infectious agents and associated biologicals, including culture dishes and devices used to transfer, inoculate, and mix cultures, as well as discarded live and attenuated vaccines intended for human use that are generated in:

· Laboratories involved in basic and applied research

· Laboratories intended for education instruction; or

· Clinical laboratories

Contaminated Animal Carcasses, Body Parts, and Bedding:  Carcasses, body parts, body fluids,  and bedding from animals known to be: 

· Infected with agents of the following zoonotic diseases that are reportable to the Massachusetts Department of Agricultural Resources, Bureau of Animal Health pursuant to 105 CMR 300.140: African swine fever, Anthrax, Avian influenza – H5 and H7 strains and any highly pathogenic strain, Bovine spongiform encephalopathy (BSE), Brucellosis, Chronic wasting disease of cervids, Foot and mouth disease, Glanders, Exotic Newcastle disease, Plague (Yersinia pestis), Q Fever (Coxiella burnetti), Scrapie, Tuberculosis, Tularemia (Francisella tularensis); or

· Infected with diseases designated by the State Epidemilogist and the State Public Health Veterinarian as presenting a risk to human health; or

· Inoculated with infectious agents for purposes including, but not limited to, the production of biologicals or pharmaceutical testing

Sharps: discarded medical articles that may cause puncture or cuts including but not limited to needles syringes, lancets, pen needles, pasteur pipettes, broken medical glassware/plasticware, scalpel blades, dental wires, suture needles and disposable razors used in connection with a medical procedure.

Biotechnology Byproduct Effluents: Any discarded preparations, liquids, cultures, contaminated solutions made from microorganisms and their products including genetically altered living microorganisms and their products.

See Stonehill’s Plan for the Management and Treatment of Biomedical Waste which describes the proper management and disposal of these wastes and the College’s Autoclave Operating Instructions/Plan which describes autoclaving/sterilization methods at Stonehill. Sharps,animal carcasses used for dissection and any waste materials that cannot be safely autoclaved is disposed 2-3 times per year with a licensed waste hauler.
C. GLASS WASTE
All non-contaminated glass wastes/broken glass should be collected in a cardboard box or solid container. When nearly full, it should be closed and fully taped to ensure that spillage will not occur.  It can be disposed of as solid waste. Potentially contaminated glassware/hard plastic pipettes used in microbiology/biology should be collected, and autoclaved prior to disposal as solid waste. 

VII.  EMERGENCY PREPAREDNESS AND RESPONSE

A.  INTRODUCTION

Each faculty member shall evaluate the hazards of the experiments being performed to determine appropriate emergency preparedness procedures are in place, and to make sure all employees and students are aware of necessary precautions, controls and response actions.

 Emergency Equipment

Faculty, with the assistance of the CHO, should determine the appropriate number and type of extinguishers for their laboratories. Faculty should routinely check their laboratory to ensure that emergency equipment is accessible. Emergency equipment (fire extinguishers, fire blankets, eyewash stations, drench showers) should never be blocked.  Any obstructions should be removed immediately. If any equipment is missing or damaged, it should be reported immediately to Facilities or the CHO. Eyewash stations should be checked quarterly and drench showers checked semi-annually.

 Emergency Exits and Evacuation Plans

Ready access to at least two exits must be maintained in each laboratory.  Aisle space, a minimum of 36", must also be maintained to ensure ready access to exits.

Exit signs designating all exits from the building and hallways are equipped with emergency lighting. These lights are on auxiliary power in the event of a power failure. Faculty must inform students of the location of emergency exits and of evacuation routes at the beginning of each semester.  Evacuation information will be posted on each floor indicating routes out of the building.

 Emergency Communication

Emergency alarm pull boxes are located at the end of each hallway in the building. These boxes sound an alarm throughout the building signaling evacuation, and ring to the main college switchboard. The switchboard has a pull box connected to the fire department. At the beginning of each semester, faculty should inform students of the location of emergency alarm boxes, and that immediate evacuation is mandatory upon hearing the alarm.

 Hazardous Chemical Emergencies

Faculty members should evaluate the hazards and quantities of the chemicals in use in their laboratories to determine what level of response would be required in the event of a chemical release. The CHO can provide assistance in evaluating specific hazards and appropriate emergency response procedures upon request.

Incidents are classified into two categories: “emergency responses” or “incidental releases.” 
An incidental release of hazardous materials occurs when (1) the substance can be absorbed, neutralized, or otherwise controlled at the time of release by those in the immediate release area or other laboratory personnel, or (2) a release where minimal hazards are present. Students or laboratory employees shall not generally respond to chemical spills, unless directed or authorized by the faculty member or CHO because minimal hazards exist.

An emergency response is an occurrence that results, or is likely to result, in an uncontrolled release of hazardous materials and that requires a response effort by employees (e.g., facilities, faculty from another laboratory) outside the release area or by other designated responders (e.g., fire department, clean up contractor). Stonehill faculty or staff should not respond to a chemical emergency outside their immediate work area, as they are not trained to conduct an emergency response, as defined under OSHA. 

B. BASIC SPILL RESPONSE STEPS

All faculty, staff and employee students should review fundamental response policies as part of Lab Safety Training and be familiar with the following “first responder” principles.

1. Make sure everyone in the immediate vicinity is aware of the problem and ok.

2. Evaluate the situation

3. Notify supervisor/faculty, and Campus Police (Ext 5555)
4. Contain the emergency if it can be done so safely. If not, secure the area

5. Pull the alarm to evacuate the building if the emergency cannot be contained or there is any doubt as to the severity of the situation. 
C.  FIRES

Small laboratory fires can often be controlled by removing the source of ignition, dousing with water (do not apply water to chemical fires), or smothering the flame with a watch glass or beaker to eliminate the oxygen needed to sustain the fire. If the fire cannot be extinguished with such immediate actions or those actions are not successful, the following actions should be taken.

1. Control of Small Fires

1. If the fire is in a hood, close the sash.

2. Call Campus Police at Ext 5555
3. If your clothing or hair is on fire: drop to the floor and roll, or use the deluge shower
4. Decide if the fire can be safely extingiushing by smothering the fire
5. Pull the alarm to signal evacuation if the fire cannot be controlled/extinguished.
6. Evacuate the building.

7. Assist the Campus Police and fire department by providing them information on the exact location of the fire, hazards in the area, and location of emergency shutoffs.

2. Fire Extinguisher Usage

Fire extinguishers are in the laboratory to assist in the evacuation of laboratory occupants. They should be used to fight a fire only if ALL of the following are true.

One: Someone has been sent to pull the alarm for evacuation and to call Campus Police at Ext 5555.

Two: The fire is small and confined to the immediate area where it started (e.g., in a wastebasket, on a countertop etc.).

Three: There are no flammable chemicals or other combustible materials in the immediate vicinity of the fire area

Four: You can attempt to extinguish the fire while maintaining a safe escape route.

Five: You have had training in the use of the extinguisher and are confident that you can operate it effectively. (STONEHILL DOES NOT ROUTINELY OFFER FIRE EXTINGUISHER TRAINING TO FACULTY AND STAFF)
3. Building Evacuation and Assembly Areas

Upon hearing the fire alarm, the following actions should be taken.

· Turnoff equipment that could pose a fire hazard if left unattended (e.g., bunsen burners, hot plates, gas).

· If you are working in a fume hood, close the hood.

· Evacuate to the nearest exit.

In the event of evacuation of the building, all occupants should assemble at least 100 feet from the building and away from vehicle access routes. Evacuation information is posted in each lab. Individuals who are aware of the incident, or who knows of anyone remaining in the building should tell the responding Campus Police Officer.  No one should leave the area or reenter the building until instructed to do so by Campus Police.

D. CHEMICAL RELEASES

While most chemical releases in the laboratory are “incidental releases” and can be controlled by laboratory ventilation and cleaned up by laboratory personnel with minimal risk, some releases can pose a fire or health hazard to lab personnel and other occupants of the building. The following procedures for notification and spill clean up should be followed to ensure the safety of all building occupants and minimize potential property damage.

 Release Notification

· Make everyone in the laboratory aware of the release and instruct them to stay away from the area, or, if there is a fire or health threat, to leave the laboratory.

· Notify the supervising faculty member or another faculty member.

· Call campus police at Ext 5555.

· If there is a serious threat of fire, a large spill, injuries, or an immediate or significant hazard, pull the Fire Alarm and evacuate the building.
 Assessment and Evacuation

· As stated above, if laboratory personnel believe there is a threat of fire or an immediate or significant hazard initiate evacuation by pulling the fire alarm and/or call 5555.

· If the release is contained in a small area within a laboratory and there is no threat of a fire or immediate or significant hazard, the faculty member will determine if the release is an “incidental release” or an emergency response.  If the release is an incidental release, the faculty member may proceed to clean up the material. If the faculty member determines that the release is an emergency, call Campus Police at Ext. 5555.

· If an immediate evacuation did not occur and there is any doubt regarding a potential physical or health threat, the Campus Police will evacuate the building until the potential hazard can be assessed. This can be done by activating the building fire alarm or, if there is no immediate fire or health threat, by Campus Police Officers clearing the building.

· All building occupants must evacuate the building immediately upon hearing the fire alarm or upon being told to leave by the Campus Police. Occupants may not reenter the building until the Easton Fire Department has authorized reentry.

· Campus Police will meet with the following people, if they are available, to assess the potential hazard:

· Responsible faculty member and/or Department Chair

· Facilities (if building systems involved) or other Department representatives within the building

· In conjunction with the above individuals, Campus Police will determine:

· If the spill is an incidental release and can be cleaned up by laboratory personnel, or if the spill is an emergency response and outside advice or assistance is needed, 

· If additional evacuation is necessary, 

· What additional remedial actions are necessary, and 

· When the building can be reoccupied.

· If the building is to remain closed, all exterior doors will be locked and signs posted indicating that the building is closed.

 Spill Clean Up

If the release is an incidental release and can be clean up by laboratory personnel follow the procedure listed below. Spill response should be done under the immediate supervision of the faculty member responsible for the laboratory, another faculty member with relevant expertise or the CHO.

· Assign specific tasks and keep everyone else away from the area.

· Obtain the supplies and equipment needed from the spill kits
· All persons involved in spill clean up must wear protective equipment. The minimum level of protective equipment is:  lab coat, splash goggles, chemical resistant gloves (do not use disposable latex gloves) and disposal booties if the spill is on the floor.

· Contain the spilled material to as small an area as possible.

· Proceed to clean up the spilled material using absorbent, neutralizers, etc.. Only use neutralizers if you have been specifically trained in proper application techniques.

· Collect all spill material and contaminated material in an appropriate and compatible container, labeled as a hazardous waste and stored in a satellite or main hazardous waste accumulation area.

If the spill is an emergency response and outside assistance is needed, Campus Police will contact outside resources for assistance. Sources of assistance may include:

Cyn Environmental Services, Inc
(800) 242-5818

Triumvirate Environmental
(800) 966-9282

Clean Harbors
(800) 645-8265

4. Mercury Spills

Metallic mercury is toxic by skin absorption, inhalation and ingestion. Long term exposure to low concentrations of mercury vapor is harmful. Particular care should be taken in cleaning up mercury spills to ensure that the area is totally decontaminated. When cleaning up small spills of mercury (e.g., broken thermometers) take the following actions using a mercury spill kit (e.g., located in general chemistry)
· Provide maximum ventilation in the contaminated area.

· If the mercury is spilled in an oven or other heated device, turn off the unit, evacuate the laboratory and contact the Departmental Chair and Facilities.
· Avoid contamination of shoes or other items in the area.

· Never sweep with a broom, as this breaks up the droplets and results in increased vaporization.

· Utilize appropriate personal protective equipment.

· Push the pools of mercury together with equipment in the mercury spill kit.

· Pick up the pools with a medicine dropper, mercury pump, or pipette with a closed bulb and transfer into a container.

· Use mercury clean up powder to form an amalgam of the residual that can then be picked up.

· All mercury and clean up debris must be placed in an appropriate and compatible container, labeled as a hazardous waste and stored in a satellite or main hazardous waste accumulation area.

· In the event of a large spill of mercury, or if you believe the mercury has been inadvertently contaminated the surrounding area, call for assistance. 

E. PERSONAL INJURY

In the event that a faculty, staff, lab worker, or student is injured, the following actions should be taken.  Additional procedures for responding to chemical contamination are listed below. Note that Health Services is available for routine illnesses and inuries but is generally not the appropriate destination for an ill or injured laboratory worker. Go to the hospital/emergency room.
· Seek the assistance of a faculty or staff member.

· Rescue the victim from life threatening danger if it can be done safely.

· If the injury is critical, call Campus Police immediately at 911. Campus Police Officers are designated as the College's first aid responders; they will summon an ambulance if necessary.

· Minor injuries may be treated with local first aid supplies; all injured personnel are encouraged to visit an emergency health services facility if additional medical attention is sought.
· Injured persons should be accompanied to the health care facility (not Health Services) if and when possible. If a chemical is involved in the accident, the name of the chemical and any other information available about the hazards (e.g., Material Safety Data Sheet) should be provided to the medical provider.

In the event that an employee or non-student is injured, take the following actions:

Additional procedures for responding to chemical contamination are listed below.

· Seek the assistance of a fellow faculty member or co-worker if possible.

· Rescue the victim from life threatening danger if necessary and if it can be done safely.

· If the injury is critical, call Campus Police immediately at 5555. Campus Police Officers are designated as the College's first aid responders; they will summons an ambulance if necessary.

· Minor injuries should be treated with local first aid supplies and referred to the Human Relations Office (X-l105). The individual is referred to the College's physician at Occupational Health Services, Inc. in Stoughton. If an injury occurs on an evening or weekend, contact Campus Police for further assistance.

· Injured persons should be accompanied to the health care facility if and when possible. If a chemical is involved in the accident, the name of the chemical and any other information available about the hazards (e.g., Material Safety Data Sheet) should be provided to the medical provider.

Chemical Contamination

In the event of eye contamination take the following action.

· Go immediately to the nearest eyewash station or drench hose and flush the eye for at least 15 minutes (the 15 minute flushing time is essential to prevent damage to the eyes).

· The eyes should be held open (in the event contact lenses were worn, remove them).

· Medical attention is required for all cases of eye contamination. Follow PERSONAL INJURY protocols for employees or students listed above.

In the event of skin or clothing contamination take the following action.

· Go immediately to the nearest safety shower, drench hose or laboratory sink to thoroughly flush the area (do not go to the restroom to wash).

· Remove all contaminated clothing. If the head has been contaminated flush well prior to removing safety goggles so that contaminants are not flushed into the eyes.

· In cases of visible tissue damage, contamination of a large area, or contamination with an acutely toxic substance, medical attention is required. Follow PERSONAL INJURY protocols for employees vs. students listed above. In all other cases, call Health Services (ext. 1307) for advice on the need for immediate medical treatment.

F. Accident/Injury of Incident Reporting
All accidents, injuries, or contamination to individuals within the laboratory MUST be recorded using the Accident/Injury Reporting Form or equivalent form and submitted to the Department Chair, Campus Police and Human Resources. This form is presented in Appendix H. If someone is unable to access a form, contact Campus Police, ext. 5555, for further assistance.  

Incidents which might be deemed to be “near-misses” or “near accidents” or “incidental spills” cleaned up by the laboratory should also be recorded on the Incident Report Form found in Appendix I. These reports should be submitted to the Chemical Hygiene Officer.
VIII. EXPOSURE EVALUATION AND MEDICAL CONSULTATION

A. EXPOSURE MONITORING

Regular environmental or worker exposure monitoring of airborne contaminants is not usually warranted or practical at Stonehill because chemicals are typically used for a relatively short period of time and in small quantities. The Chemical Hygiene Officer will provide, or arrange for, exposure monitoring at Stonehill under the following conditions:

· There is reason to believe that exposure levels for a chemical substance routinely exceeds either the action level (AL) or permissible exposure level (PEL) set by OSHA (i.e., Appendix Z-1)
· Laboratory personnel suspect or report that they have been overexposed to a chemical in the laboratory
· A particularly hazardous chemical is used on a regular basis (e.g., several times a week) for an extended period of time (3-4 hours at a time) or in large quantities. Use of particularly hazardous substances in this manner should be reviewed by the Chemical Hygiene Officer and the Faculty member in determining whether exposure monitoring or revised chemical usage is warranted. 

· Monitoring will be conducted in accordance with established sample collection and analytical methodology for the chemical exposure being evaluated. If initial monitoring indicates that worker exposure is above the AL or PEL, the periodic monitoring provisions of the relevant OSHA standard shall be met. If initial monitoring indicates that the exposure level exceeds ACGIH TLVs, appropriate measures shall be taken to reduce the exposure below the TLVs.

Upon receipt, results of personal monitoring will be made available to workers, in writing, within 15 days. Information regarding the need for exposure monitoring and corrective actions shall be presented to the Science Building Safety Committee.
B. MEDICAL CONSULTATIONS

Stonehill College will provide medical consultations for laboratory employees, or employees working in laboratories, under any of the following circumstances:

1. An employee develops symptoms of exposure.

2. When chemical exposure monitoring reveals that routine exposures are above the OSHA established action level or permissible exposure limit and medical surveillance requirements have been established by OSHA for the specific chemical.

3. When an event, such as a spill, results in the likelihood of hazardous exposure.

Medical consultation services will be provided by a physician chosen by Stonehill College. Employees requesting medical consultation should contact the Department Chair, the CHO, or Human Resources.

C. EXPOSURE INFORMATION

A licensed occupational medical physician providing care to a potentially exposed worker must be provided the following information:

a. The identity of and MSDS(s) for the hazardous substance(s) to which the worker may have been exposed;

b. The conditions that surrounded the exposure

c. The signs and symptoms of exposure that the worker is experiencing
D. EXAMINATION CRITERIA AND FREQUENCY
a. Medical exam criteria will be determined by the licensed physician performing or directly supervising the exam. The Chemical Hygiene Officer will provide any medical exam guidance for any chemical subject to OSHA substance-specific standards

b. Frequency of medical examinations is at the discretion of the physician, unless the OSHA standard for a particular hazardous substance prescribes a more frequent schedule.

E. PHYSICIAN’S WRITTEN OPINION
The physician is required to submit a written opinion to the Laboratory Supervisor and the Chemical Hygiene Officer. This opinion should not review any specific findings or diagnosis unrelated to the potential chemical exposure. The written opinion must include:

a. Results of the medical examination, including any test results

b. Any medical condition, revealed during examination, which may place the worker at increased risk as a result of the chemical exposure or use of personal protective equipment

c. Recommendations for further medical follow-up

d. A statement that the worker was informed of the medical examination results

F. COST AND SCHEDULING
All medical examinations and consultations required by this policy described above are provided to laboratory personnel at no cost, without loss of pay, and at reasonable time and place.

IX. INFORMATION AND TRAINING

A. EMPLOYEE INFORMATION AND TRAINING

Under the OSHA Laboratory Standard, all employees working in laboratories must receive specific information and training.  Employees include anyone who receives compensation from Stonehill College for their services; this includes faculty, staff, and students on work study or grant funded. 

Training has two components, (1) a formal training session provided by the Chemical Hygiene Officer or a designee, and (2) individual instruction by the faculty member with regard to specific hazards, handling procedures and emergency procedures in their laboratory. Training must be accomplished prior to the employee working with hazardous chemicals in the laboratory.  

All faculty, staff and work study students receive training in the Stonehill Chemical Hygiene Plan, which covers:

· The OSHA Lab Standard.

· The location(s) of Stonehill’s Chemical Hygiene Plan (CHP)
· Roles, responsibilities and standards under the CHP

· General hazards in the laboratory

· General PPE and control measures

· General prudent practices for handling chemicals in the laboratory

· Laboratory safety standards specific to Stonehill

· OSHA PELs (permissible exposure limits)

· Signs & symptoms associated with exposure

· Location of reference material

· Waste management

Student workers are also asked to complete a Chemical Hygiene Plan Laboratory Worksheet to ensure their familiarity with hazards and control measures in the laboratory. All lab safety training records are retained by the CHO.

B. STUDENT INFORMATION AND TRAINING

Faculty members are responsible for providing relevant health and safety information and training to their students including information on:

· the hazards of chemicals being used

· safe handling procedures

· use of personal protective equipment

· emergency procedures

· waste management

· resources for additional information

If an experiment involves the use of an acute toxin, select carcinogen, or reproductive toxin, further training will be required to ensure the safety of the student.  Faculty are discouraged from having students handle chemicals with significant health hazards
At the beginning of each semester, faculty members in each lab course must demonstrate, at a minimum, the use of safety showers, eyewash stations, personal protective equipment, fire blankets, and fire extinguishers; indicate the location of first aid kits, emergency exits, pull boxes, and evacuation routes. The demonstration of safety equipment does not require the activation of the equipment.

C. STUDENT SAFETY AGREEMENTS

Each student taking a lab course must sign a safety agreement at the beginning of the course. (See Appendix A)

Student employees must also sign an agreement at the start of employment.

D. TRAINING FREQUENCY

Training sessions are scheduled at the beginning of each semester and on an as needed basis for employees who may start later on in the year. Training notices are distributed to all laboratory faculty members. Faculty members must ensure that employees under their supervision attend the training session provided by the CHO, and that they are provided with individual faculty instruction specific to their laboratory.  Department chairs must notify the CHO of any new faculty or technicians.

Students on work study or grant funded will attend initial training provided by the CHO.  It is recommended that these students attend annual training, however, this is the decision of the supervising faculty member.   Individual instruction by faculty members should be provided at least annually to keep students updated on safety equipment, and specific lab procedures.  

Faculty and staff will attend initial training provided by the CHO.  Formal and informal communication between the CHO and faculty and staff will continue to ensure any updates and or new laboratory safety information is provided at least annually.  

Additional training (e.g., chemical hoods, emergency response) is arranged on an as needed basis.
E. TRAINING DOCUMENTATION & RECORDS

Documentation of training provided by the CHO will be maintained by the CHO and shall include:

· Training records documenting attendance

· Training agenda and or copy of the presentation used

· Any handouts provided to attendees.

· Any lab worksheets completed by work study students

Faculty shall retain course laboratory agreements signed by students.

X. INSPECTIONS AND EVALUATIONS
A. LABORATORY INSPECTIONS

In order to evaluate the implementation status and effectiveness of the Chemical Hygiene Plan, periodic inspections will be performed to review laboratory safety practices and check safety equipment, according to the following guidelines.

· Laboratory personnel should inspect their work area(s) on a weekly basis for compliance with the Chemical Hygiene Plan. These inspections shall include confirmation of effective equipment operation (e.g., hoods), good housekeeping and compliance practices (e.g., satellite accumulation areas)
· Faculty with assigned laboratories, or their designees, should conduct a monthly visual inspection of the lab’s conformance with the Chemical Hygiene Plan. They may use the Stonehill laboratory inspection checklist (See Appendix J) or conduct a walk-through and record noted deficiencies/corrective actions. A record of this assessment should be documented.

· The Chemical Hygiene Officer shall conduct a lab safety inspection upon request, or at least annually, for each laboratory. This inspection shall be recorded.
· The Chemical Hygiene Officer shall arrange for chemical hood certifications to assess the adequacy of air flow in the hood by determining average face velocity, air flow pattern and direction and extent of turbulence. The CHO may exercise discretion if hoods have not or are not being routinely used.
B. PLAN REVIEW
The Chemical Hygiene Officer,, working with the Shields Science Center Safety Committee, will review annually and update, if necessary, this Chemical Hygiene Plan. Changes to the plan will be based on regulatory changes, changes in safety practices, feedback from faculty and laboratory personnel and the results of internal inspections. All changes will be presented, as draft, to relevant personnel at a regular safety meeting prior to finalizing the changes.
XI. RECORDKEEPING

Stonehill College shall establish and maintain accurate and complete records, including medical surveillance, chemical exposure data, and hood and vented enclosure monitoring, chemical inventory, and training.

Chemical Hoods

The CHO shall maintain the most recent record of chemical hood inspections/testing. 

Chemical Inventory

Each laboratory shall annually update records of all chemicals stored and used in their laboratory or work. The CHO will maintain the most recent inventory.
Emergency Responses/Incident Reports

The CHO, as representative to the Safety Committee, shall maintain copies of any accident/injury reports or incident reports submitted to the Campus Police or Safety Committee.

Exposure Records 

For each employee, the CHO shall maintain an accurate record of any measurements taken to monitor employee exposures. These records should be kept, transferred, and made available in accordance with 29 CFR 1910.20, "Access to Employee Exposure and Medical Records," each employee exposure record shall be preserved and maintained for at least thirty years.

Laboratory Inspections

The CHO or designee shall maintain the most recent inspection review reports for each lab.

Medical Surveillance 

For each employee, Human Resources shall establish and maintain an accurate record of any medical consultation and examinations, including tests or written opinions required by the OSHA Laboratory Standard. These records should be kept, transferred, and made available for at least the duration of employment plus thirty years, in accordance with 29 CFR 1910.20, "Access to Employee Exposure and Medical Records".

Training

The CHO shall maintain an accurate record of chemical hygiene/lab safety training.
Waste Management and Disposal

The CHO shall maintain all records of hazardous waste inspections and off-site disposal of hazardous and medical wastes. Biology Department shall maintain all records of autoclaving of potentially infectious waste materials.

EXAMPLES


Bromine


Nitric Acid


Peroxides


Iodine


Dichromates





EXAMPLES


Acetone


Toluene


Isoproyl Alcohol


Dichloromethane


Methanol





EXAMPLES


Ethyl ether


Potassium metal


Sodium amide


Tetrahydrofuran


Butadiene





EXAMPLES


Nitric Acid


Sulfuric Acid


Sodium Hydroxide


Perchloric Acid


Hydrofluoric Acid





EXAMPLES


Formaledhyde


Ethidium Bromide


Guaiacol


Methylene chloride


p-Toluenesulfonyl chloride





EXAMPLES


Oxygen


Nitrogen


Hydrogen


Acetylene


Argon





Example: ACETONE





MSDS Locations


Biology Stockroom


Chemistry Stockroom


Faculty Laboratories





Stonehill faculty or staff can respond to a small incidental chemical release in their immediate work area, based on their judgment of the hazards and available equipment.
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