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Executive Summary

Chemical Hygiene
Plan Summary

Employee Summary
of OSHA Lab
Standard

Harvard University CHP

The Harvard University Chemical Hygiene Plan addresses the
general hazards of common chemicals that may be present in
your laboratory, and describes work practices, procedures and
controls which are in place to protect you from those hazards. It
is your responsibility to participate in laboratory safety training
and to plan and conduct each operation or experiment in
accordance with the general safety procedures, or those safety
procedures specific to your laboratory or experiment. You
should consult with your supervisor, chemical hygiene officer or
principal investigator regarding specific safety practices to be
used in your laboratory.

The Occupational Safety and Health Administration (OSHA) Lab
Standard (29 CFR 1910.1450) is designed to enhance the safety
of laboratory personnel through better information and work
practices. As laboratory personnel, you already know that your
technical skills are critical to your work. Knowing the hazards of
the substances you work with and safe work practices is just as
important. The key requirements of the Lab Standard that you
should be aware of are as follows:

B You must have access to the Chemical Hygiene Plan.

B Material Safety Data Sheets (MSDS) must be available to
you.

B You must be informed of the hazardous chemicals present in
your laboratory and the operations in which they are
involved.

B You must receive adequate training in working with
hazardous chemicals.

B Chemical containers and chemical waste must be labeled
properly.

B You must know how to detect the presence or release of a
hazardous chemical.

B You must be provided with personal protective equipment
(safety glasses, gloves, lab coat, for example).

B You must be provided with engineering controls (fume hood,
for example).

B You must receive training in the proper procedures for
responding to emergencies.

B You are entitled to a medical consultation, whenever there is
an event, such as a spill or leak that increases your risk of
chemical exposure.

W If there is reason to believe that the airborne concentration of
a hazardous chemical may exceed established exposure
limits, air monitoring may be required.
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B You must be notified of the results of any air monitoring
conducted.

B You are entitled to a copy of established exposure limits for
hazardous chemicals.

B You are entitled to a complete copy of the OSHA Lab
Standard.
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1.0 FORWARD

Harvard University encourages and supports all programs, which promote safety, good
health and well-being of University faculty, staff, students and visitors. The University is
committed to providing a safe and healthful environment for all members of the Harvard
community and to reducing injuries and illness to the lowest possible level. To assist
academic institutions and businesses in enhancing the safety of laboratory personnel, the
Occupational Safety and Health Administration (OSHA) published standard 29 CFR
1910.1450, “Occupational Exposure to Hazardous Chemicals in Laboratories”. A copy
of the standard and its appendices may be obtained by visiting the OSHA web site at
http://www.osha-slc.gov/SLTC/laboratories/index.html. This regulation, known as the “Lab
Standard”, is designed to protect laboratory personnel from potential hazards associated
with the use of laboratory chemicals. The key elements of the OSHA Lab Standard
include the development and implementation of the following:

Chemical Hygiene Plan (CHP)

Employee Training and Information

Hazard ldentification

Material Safety Data Sheet (MSDS) Use and Management
Container Labeling

Exposure Monitoring

Medical Examinations and Consultation

Methods of Exposure Control

Personal Protective Equipment

Laboratory Safety Equipment

Chemical Waste Management

Safeguards for Particularly Hazardous Substances
Emergency Procedures

Recordkeeping

The standard’s intent is to ensure that laboratory personnel are apprised of the hazards of
the chemicals in their work area, and that appropriate work practices and procedures are
in place to protect laboratory personnel from chemical health and safety hazards. This
Chemical Hygiene Plan has been prepared to provide guidance in safe laboratory
operations for Harvard University laboratory personnel.

2.0 INTRODUCTION

2.1 Scope and Applicability

The policies and procedures set forth in this Chemical Hygiene Plan are applicable to all
laboratory operations and personnel.

Laboratory operations are defined as handling or manipulation of hazardous chemicals
in reactions, transfers, etc. in small quantities on a non-production basis.
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Hazardous chemicals are defined as any elements, compounds or mixture of elements
and/or compounds which have physical or health hazards associated with them.

Laboratory personnel include faculty, staff, research associates and assistants,
technicians, teaching assistants, post-doctoral fellows, graduate and undergraduate
students.

2.2 Purpose

This Chemical Hygiene Plan is designed to identify the safety practices that should be
implemented when working with common hazardous chemicals found in the laboratory.
These safeguards will protect laboratory personnel from unsafe conditions in most
situations.

There are instances, however, when the physical and chemical properties, the proposed
use, the quantity used or the toxicity of a substance will be such that these controls may
need to be modified. Professional judgment is essential in the interpretation and
application of these procedures, and laboratories may modify or enhance these
procedures to meet their specific uses and operational needs.

The Harvard University Laboratory Safety Program is based on the premise that every
member of the research community shares the responsibility for safety. As part of the
community, it is important for laboratory personnel to be familiar with the health and
safety guidelines that apply to their work and to conduct that work in the safest possible
manner. The Chemical Hygiene Plan is a resource to assist laboratory personnel in
fulfilling these responsibilities.

2.3 Availability of Documents

This document identifies the ways in which Harvard University is complying with each
portion of the OSHA Lab Standard. An official copy of the Harvard University Chemical
Hygiene Plan is available at the EH&S web site at:
http://www.uos.harvard.edu/ehs/Ip_plansl.shtml. For laboratory-specific procedures
(e.g., Chemical Hygiene Plan Part 111 documents), contact the Chemical Hygiene Officer
or Principal Investigator (PI) for that laboratory.

The Department of Environmental, Health and Safety is located at:

Cambridge/Allston Campus Longwood Campus

175 North Harvard Street HIM Building Room B-84
Boston, MA 02134 4 Blackfan Circle

(617) 495-2060 Boston, MA 02115

(617) 432-1720

A summary of the key requirements of the standard is available at http://www.osha-
slc.gov/SLTC/laboratories/index.html.
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2.4 Plan Organization

Part | contains information regarding the general administrative components of the
Chemical Hygiene Plan. This section outlines the purpose, scope and applicability of the
plan. In addition, responsibilities, authority and resources are also defined. Training,
medical surveillance, exposure monitoring, hazard identification, recordkeeping, plan
evaluation and review and resources are detailed in this section.

Part 11 contains recommended general precautions for working with laboratory
chemicals. These precautions address broad classes of chemicals and include information
and guidance in the following areas:

Common hazards

General safe work practices

Chemical storage

Personal protective equipment

Other safety equipment and engineering controls
Work practices for particularly hazardous substances
Chemical waste management

Emergency procedures

Part 111 contains policies, procedures or precautions that are required by a specific
campus, department or laboratory. This section is provided to enable individual
laboratories to customize this Chemical Hygiene Plan for their operations. A Specific
Safety Procedure (SSP) Template is contained in this section to provide assistance to
laboratory personnel generating specific safety procedures.

2.5 General Principles

To provide for the safety of the Harvard community and to protect Harvard University
and surrounding property from damage, the following general principles apply to all
faculty, staff and students performing work in laboratories:

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

2. Minimize Chemical Exposures: Since few laboratory chemicals are without
hazards, general precautions for chemical handling, storage and disposal should be
implemented in all laboratories. Use of less hazardous materials, implementation of
engineering controls whenever feasible, and use of personal protective equipment to
avoid skin contact with or inhalation of chemicals is encouraged.

3. Avoid Underestimation of Risk: Even for substances with no known significant
hazard, exposure should be minimized. For work with particularly hazardous
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substances, special precautions must be taken (such as those contained in Part 11
and/or Part 111). All substances of unknown toxicity should be considered toxic.

4. Provide Adequate Ventilation: The best way to prevent exposure to airborne
substances is to prevent their escape into the working atmosphere by using chemical
fume hoods or other ventilation devices.

5. Observe Established Standards: The permissible exposure limits and threshold
limit values established by OSHA and other organizations should be observed.
Where a regulatory standard does not exist, other recognized exposure limits should
be followed.

6. Follow the Chemical Hygiene Plan: Procedures described in this Chemical Hygiene
Plan are designed to minimize or prevent exposure to hazardous chemicals.
Implementation of the CHP should be a regular, continuing effort.

3.0 ROLES AND RESPONSIBILITIES
3.1 Environmental and Safety Compliance Officers (ESCOs)

Under the authority delegated by the Deans and Senior University Administration, the
ESCO for each school or administrative unit is responsible for promoting and
maintaining a safe, healthful and environmentally responsible workplace. Specific
responsibilities include:

B Ensuring the adequacy of technical and financial resources to conduct compliance
programs in accordance with Harvard standards and regulatory requirements.

B |dentifying personnel affected by specific compliance requirements.

B Communicating compliance program requirements to administration and faculty.

B Securing faculty and administration input for the development and implementation of
compliance management programs.

B Communicating, periodically, compliance program status to the Harvard community,
including program results, effectiveness and agendas.

A list of the Harvard University Environmental and Safety Compliance Officers is
contained in Appendix I-A.

3.2 Departments

Each department is responsible for supporting and promoting safe and compliant work
practices in the laboratory. Department faculty and administration are responsible for
facilitating the implementation of the Chemical Hygiene Plan within each department.

Department Chairs have overall responsibility for ensuring that all work performed
within their departments complies with applicable health, safety and environmental
requirements. The department chairs may implement this responsibility through
delegation to principal investigators, other faculty, department administration or other
departmental staff deemed appropriate.
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The Department Faculty is responsible for:

Collaborating with the administration, Environmental Health and Safety (EH&S) and
others to identify effective means to implement the Chemical Hygiene Plan in the
laboratory.

Providing feedback to administration regarding compliance status.

Ensuring that personnel receive required training, to implement the Chemical
Hygiene Plan effectively.

Coordinating and facilitating exchange of information regarding chemical hygiene
issues with the research and teaching community.

Department Administration/Laboratory Directors are responsible for:

Facilitating compliance with the Chemical Hygiene Plan requirements.

Ensuring the appointment of a Chemical Hygiene Officer.

Ensuring that compliance responsibilities are assigned and implemented for all areas
and operations in the Department. These responsibilities include training,
recordkeeping, reporting, program evaluation and plan revision.

Research Operations Managers (ROMSs) at the Harvard Longwood Campus are

responsible for:

Communicating EH&S programs to the laboratories, Principal Investigators, and their
appointed Safety Coordinators.

Serving as the primary liaison between the EH&S Department and their basic science
department.

Monitoring compliance and safety issues within their department.

3.3 Principal Investigators (PIs)

Each principal investigator plays a critical role in the implementation of the Chemical
Hygiene Plan. The PI has primary responsibility for chemical hygiene and EH&S
compliance in his or her laboratory. These responsibilities include ensuring that:

Laboratory personnel have adequate knowledge and information to recognize and
control chemical hazards in the laboratory.

Hazardous operations are defined and safe practices and protective equipment are
designated and provided.

Safe work practices, personal protective equipment and engineering controls are used
to reduce the potential for exposure to hazardous chemicals.

Laboratory personnel are informed of the potential hazards of the chemicals they use
and are trained in safe laboratory practices, controls and emergency procedures.
Laboratory personnel are informed of the signs and symptoms associated with
exposures to hazardous chemicals used in their laboratory.

Chemical waste is managed properly.
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B Action is taken to correct work practices and conditions that may result in the release
of hazardous chemicals.

B He or she grants approval, where required, prior to the use of particularly hazardous
substances in the laboratory.

B Laboratory operations are supervised to ensure that the Chemical Hygiene Plan is
being followed.

B Compliance with the CHP is maintained and documented.

3.4 Chemical Hygiene Officers (CHOs)

The Chemical Hygiene Officer (CHO) (e.g., Lab Supervisor, Safety Coordinator) is
critical to the effective implementation of the Chemical Hygiene Plan. The CHO,
working with the principal investigator is responsible for the adaptation and
implementation of the Chemical Hygiene Plan in his or her laboratory, thus maintaining a
safe work environment and ensuring compliance with regulatory requirements. The
duties of the CHO include ensuring that:

B Appropriate training is provided to new and current laboratory personnel and is
properly documented.

B Workers know and follow established safe work procedures and emergency

procedures.

Safety equipment and engineering controls are utilized.

Appropriate personal protective equipment is utilized.

Laboratory practices and safety and control equipment inspections are routinely

conducted and properly documented.

B Copies of the up-to-date Chemical Hygiene Plan and chemical hazard reference
material (e.g., MSDSs) are available to laboratory personnel.

B Procedures developed for new or particularly hazardous chemicals or operations are
coordinated with input from the Chemical Hygiene Officer and the Environmental
Health and Safety Department.

B Accidents and other potential exposure conditions are reported to the Chemical
Hygiene Officer and the Environmental Health and Safety Department for further
investigation, exposure monitoring or input regarding appropriate corrective action.

B Recommended actions are taken to correct any unsafe condition.

3.5 Laboratory Personnel

Laboratory personnel are responsible for:

B Participating in laboratory safety training sessions.

B Being aware of the hazards of the chemicals they are working around or with, and
safe storage, handling and disposal procedures.

B Planning and conducting each operation or experiment in accordance with established
chemical hygiene procedures.

B Using appropriate safe work practices, personal protective equipment and engineering
controls at all times.
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B Reporting unsafe conditions to their supervisor or Chemical Hygiene Officer.

Laboratory personnel and principal investigators share responsibility for chemical safety
in their laboratory, as well as informing visitors entering their laboratory of the potential
hazards and safety precautions to be taken.

3.6 Environmental, Health and Safety Department (EH&S)

The primary responsibility of the Environmental, Health and Safety Department is to
provide technical support and guidance to laboratory personnel for the development and
management of environmental, health and safety programs. EH&S is responsible for
reviewing and updating the common (non-lab specific) portions of this Chemical
Hygiene Plan on an annual basis and distributing any required changes to appropriate
University personnel. The EH&S Department offers the following services relating to
chemical hygiene:

Development and evaluation of safety procedures.
Laboratory inspection and audits.

Fume hood evaluation and inspection.

Training and information dissemination.
Hazardous waste disposal.

Hazard and exposure assessments.

Accident investigation.

Emergency assistance.

An overview of EH&S and its services may be obtained by visiting the EH&S web site
at: http://www.uos.harvard.edu/ehs/

4.0 INFORMATION AND TRAINING

Harvard University will provide laboratory personnel with information and training to
ensure that they are apprised of the hazards of the chemicals present in their work area.
The purpose of information and training is to ensure that all individuals at risk are
adequately informed about the work being performed in the laboratory, associated
hazards and actions to be taken to protect themselves during normal operations, as well as
emergencies.

4.1 General Requirements

Information that must be provided or made available to laboratory personnel includes:

B How to obtain copies of the OSHA Lab Standard and its appendices.

B The location and availability of the Chemical Hygiene Plan.

B How to obtain Permissible Exposure Limits (PELS) for OSHA-regulated substances
and the AGCIH Threshold Limit Values (TLVSs) (e.g., by contacting EH&S) for
hazardous substances not given OSHA PELSs.
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B Resources and reference sources for signs and symptoms associated with exposure to
hazardous substances used in the laboratory (see Section 5.0 below for a general
overview).

B The location and availability of known reference materials on hazards, safe handling,
storage and disposal of hazardous chemicals found in the laboratory (see Section 4.2
below).

Training includes coverage of the following topics:

B Methods and observations that may be used to detect the presence or release of a
hazardous chemical.

Determining physical and health hazards of chemicals in the work area.

Measures laboratory personnel can take to protect themselves from these hazards.
Specific procedures to provide protection, including engineering controls, work
practices and personal protective equipment.

Emergency procedures.

Explanation of Material Safety Data Sheets and container labeling.

How to obtain and use chemical hazard information.

Review of the components and implementation of the Chemical Hygiene Plan.

The Harvard University safety training program for laboratory personnel consists of two
parts:

B General Laboratory Safety Training regarding general laboratory safety practices,
provided by EH&S.

B Specific Laboratory Safety Training regarding specific chemicals, experiments or
procedures provided by the principal investigator and/or the laboratory
supervisor/chemical hygiene officer.

To assist laboratories in development and documentation of specific safety procedures
and training, a template is provided in Part 111 of this Chemical Hygiene Plan.

Safety information and training must be provided to personnel initially, upon assignment
to a laboratory where hazardous chemicals are present, and also prior to assignments
involving new hazardous chemicals and/or new laboratory work procedures.

B Records of training must be maintained for all workers. A generic training attendance
sheet is contained in Appendix I-B.

General and customized training, as well as individual consultation, is available on a

regular schedule and upon request by checking the EH&S web site at:
http://www.uos.harvard.edu/ehsapps/training/training.jsp
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4.2 Chemical Safety Information Sources

The Laboratory Standard requires employers to provide chemical information to all
laboratory personnel. Harvard University makes available numerous sources of chemical
information for personnel working in laboratory settings.

Laboratory personnel can identify basic chemical hazards by means of the product
labeling on incoming chemical containers as required by the OSHA’s Hazard
Communication Standard. Laboratory personnel are instructed to label temporary
containers with the chemical name and hazard type. Laboratory door placards/signs such
as those required by some local fire departments (e.g., Boston) provide a visual indicator
of the type and degree of hazards.

More detailed chemical hazard information is provided by means of a number of sources.
Several links to on-line sources of Material Safety Data Sheets (MSDS) can be found at
EH&S MSDS web page at http://www.uos.harvard.edu/ehs/onl_msd.shtml. For
personnel unfamiliar with MSDSs, there is a quick reference sheet available that outlines
the sections of a standard MSDS. The MSDS web page also allows links to Canadian
Center for Occupational Health and Safety, which in addition to manufacturer MSDSs
provides Chemical Information Sheets for select chemicals. International Chemical
Safety Cards available at http://www.cdc.gov/niosh/ipcs/nicstart.html also provide
chemical information. Additional sources of information on chemicals and other
laboratory hazards are also found at Hazard Information section of EH&S Laboratory
Personnel web pages at http://www.uos.harvard.edu/ehs/lp _hazards.shtml.

In addition to online resources, EH&S maintains a library of current materials on various
topics pertaining to laboratory health and safety. These materials include published
exposure limits and their documentation, select health and safety standards, performance
standards and codes from various professional organizations, as well as books on
numerous health and safety topics including toxicology, chemical properties and
laboratory safety.

The industrial hygiene staff is available to provide technical support regarding the use of
hazardous chemicals laboratories. If laboratory personnel have questions regarding
chemical safety, they can call EH&S at 5-2060 (Cambridge/Allston) or 2-1720
(Longwood).

5.0 SIGNS AND SYMPTOMS OF CHEMICAL EXPOSURE

The hazards of laboratory chemicals can be ascertained by referring to labels and
chemical hazard reference material (e.g., MSDSs and International Chemical Safety
Cards),. In addition, the ability to recognize the signs and symptoms of chemical
exposure is important. Then, if adverse effects do arise despite all precautions taken to
avoid exposure, those effects can be recognized early and appropriate action taken.
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Actions to take if chemical exposure has occurred include:

B Seeking prompt medical attention at University Health Services or local hospital.
B Contacting the principal investigator, Chemical Hygiene Officer and/or EH&S.

Some signs and symptoms of chemical exposure include:

B Skin that has become dried, whitened, reddened, swelled, blistered, and itchy or
exhibits a rash.

B A chemical odor. Many chemicals can be smelled at concentrations well below

harmful levels. On the other hand, a chemical may be present without a detectable

odor.

A chemical taste. Some chemicals have characteristic tastes.

Tearing or burning of the eyes.

Burning sensations of the skin, nose or throat.

Cough.

Headache or dizziness.

These general symptoms may also be associated with conditions other than chemical
exposure. The signs and symptoms of exposure to specific chemicals are contained in the
“Health Hazard Information” section of the MSDS and other chemical hazard reference
material. Laboratory personnel should be aware of the signs and symptoms of exposure
to the chemicals they use.

6.0 MEDICAL EXAMINATION AND CONSULTATION
6.1 Examination/Consultation Determination

Harvard University is required to provide laboratory personnel who work with hazardous
chemicals an opportunity to receive medical attention, including physician-determined
follow-up examinations, when any of the following conditions are met:

B The worker develops signs or symptoms associated with a hazardous chemical used
in the laboratory.

B Exposure monitoring reveals consistent worker exposure greater than the action level
(or in the absence of an action level, the applicable OSHA exposure limit) for a
chemical.

B Whenever a leak, spill, explosion or other occurrence results in the likelihood of
hazardous exposure to the worker.

B When respiratory protective equipment is required.

B When medical surveillance requirements for OSHA regulated-substances must be
met.

B At the discretion of the principal investigator, Chemical Hygiene Officer, or EH&S.
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6.2 Exposure Information

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

B 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; and

B The signs and symptoms of exposure that the worker is experiencing, if any.

6.3 Examination Criteria and Frequency

Medical exam criteria will be determined by the licensed physician performing or directly
supervising the exam. Where medical exam guidance exists, such as for OSHA-regulated
substances, the Chemical Hygiene Officer will provide the information required by the
substance-specific standard (e.g., 29 CFR 1910.1048(l) for formaldehyde) to the
physician to be included in the physician’s exam.

Frequency of medical examinations is at the discretion of the physician, if the
examination resulted from a potential overexposure to hazardous substances. If the
examination resulted from an exposure to an OSHA-regulated substance, examinations
will be at least as frequent as the period set in the OSHA standard for each particular
substance. Medical evaluations provided for required respirator use will be performed at
a frequency determined by the physician.

6.4 Physician’s Written Opinion

The physician is required to submit a written opinion to the principal investigator and the
Chemical Hygiene Officer. This opinion should not reveal any specific findings or
diagnoses unrelated to the chemical exposure. The written opinion must include the
following information:

B 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;

B Recommendations for further medical follow-up; and

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

6.5 Cost and Scheduling

B All required medical examinations and consultations must be provided to laboratory
personnel at no cost, without loss of pay, and at a reasonable time and place.
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7.0 EXPOSURE MONITORING

Regular environmental or worker exposure monitoring of airborne contaminants is not
usually warranted or practical in laboratories, since chemicals are typically used for a
relatively short period of time and in small quantities. However, air monitoring will be
conducted if:

B There is reason to believe that exposure levels for a substance routinely exceed either
the action level (AL) or permissible exposure level (PEL) set by OSHA.

B \Workers suspect or report that they have been overexposed to a chemical in the
laboratory.

B A particularly hazardous chemical is used on a regular basis (several times per 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 with the
principal investigator and Chemical Hygiene Officer. EH&S is available to provide
technical assistance, upon request.

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 will be met.

Upon receipt, results of personal monitoring will be made available to workers, in writing
within 15 days, either individually or by posting in an appropriate location accessible to
the affected workers.

8.0 RECORDKEEPING
8.1 Records

Harvard University will maintain accurate and complete records concerning the
following:

Medical examination and consultation;
Exposure monitoring;

Training;

Fume hood evaluations; and
Laboratory inspections.

8.2 Retention and Storage

Medical examination and consultation records, including test results and physician’s
written opinions, are to be maintained in an appropriate confidential manner by the
laboratory’s department. These records are to be kept, transferred and made available for
at least the duration of the worker’s employment plus thirty years. These records shall be
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maintained in accordance with 29 CFR 1910.1020 “Access to Employee Exposure and
Medical Records”.

Employee exposure records, including sampling results, MSDSs or other chemical-
specific information, are to be maintained in the laboratory’s department files. These
records are to be kept, transferred and made available for at least 30 years. These records
shall be maintained in accordance with 29 CFR 1910.1020 “Access to Employee
Exposure and Medical Records”. Exposure monitoring records generated by EH&S will
be also maintained in the EH&S central files.

Training records, are maintained in the laboratory’s department files. These records are
maintained for a period of 3 years. Records of training conducted by EH&S will be
maintained in the EH&S central files.

Fume hood certification records for certifications conducted by department vendors are
maintained in the laboratory’s department files and updated annually. These records are
maintained until the next certification is performed. Records of fume hood evaluations
performed by EH&S are maintained in the EH&S central files.

Laboratory inspection records are maintained in the laboratory’s department files. These
records are maintained until the next inspection is performed. Records of inspections
conducted by EH&S will be maintained in the EH&S central files.

9.0 PLAN EVALUATION, REVIEW AND UPDATE
9.1 Plan Evaluation and 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.

Internal Inspections

Laboratory personnel should inspect their work area(s) routinely for compliance with the
Chemical Hygiene Plan. Use of the inspection checklist contained in Appendix I-C or an
alternative that covers the same items is strongly recommended to document the results
of these inspections.

Laboratory supervisors/Chemical Hygiene Officers should conduct a visual inspection of
their laboratories on a monthly basis using the inspection checklist in Appendix I-C or an
alternative that covers similar items, and follow-up on any actions laboratory personnel
take in response to the inspection. If an alternative checklist is utilized, a copy should be
included in Part I11 of this document.

Environmental Health and Safety is available to perform laboratory safety inspections, on
request. The inspection checklist in Appendix I-C will be used to document the results of
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these inspections. EH&S will also perform annual fume hood certifications. These
certifications will assess the adequacy of air flow in the hood by determining average
face velocity, air flow pattern and direction and extent of turbulence (if any). Details of
the fume hood evaluation procedures and documentation are contained in Part Il of this
document.

Reports of internal inspections will be distributed as follows:

Results of inspections conducted by: Must be provided to:
Laboratory personnel Chemical Hygiene Officer
Chemical Hygiene Officers EH&S/PI/Lab Administration
Environmental Health and Safety Pl/Lab Administration/ ESCO

External Inspections

Laboratories are encouraged to have external inspections or audits performed
periodically. Insurance carriers and private consultants can provide such services.
EH&S can provide guidance regarding the solicitation, content, format and reporting of
such audits.

The results of external inspections should be provided to ESCOs, Chemical Hygiene
Officers, Pls, Lab Administration and EH&S.

9.2 Plan Review and Update

Environmental Health and Safety will review annually and update, if necessary, this
Chemical Hygiene Plan. Changes to the plan will be based on regulatory changes,
changes in university-wide safety practices, feedback from laboratory personnel and
results of internal and external inspections.

10.0TOXIC SUBSTANCES CONTROL ACT (TSCA)
10.1 Introduction

The purpose of the Toxic Substances Control Act (TSCA), administered by the U.S.
Environmental Protection Agency (EPA) is to ensure that the human health and
environmental effects of chemical substances are identified and adequately addressed
prior to production or transport of those substances.

Chemical substances regulated by TSCA include:
"Any organic or inorganic substance of a particular molecular identity including any

combination of such substances occurring, in whole or in part, as a result of chemical
reaction or occurring in nature and any element or uncombined radical."
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Regulatory requirements under TSCA can include:

Required testing of environmental and health effects;

Pre-manufacture notifications;

Prohibition of use or distribution of chemicals;

Record keeping of “significant adverse reactions” to chemicals;

Reporting of information supporting the conclusion of substantial risk from a
chemical;

Certification of TSCA applicability for imported chemicals; and

Notification to EPA of chemical exports.

Exemption from certain TSCA requirements may be available for some chemicals and
laboratory activities such as:

Pesticides regulated by FIFRA,;

Tobacco and tobacco products regulated by ATF;

Radioactive materials regulated by NRC;

Foods, food additives, drugs, cosmetics or devices regulated by FDA; and
Chemicals and activities meeting the Research and Development Exemption.

All laboratory activities must be evaluated annually for TSCA applicability. Each
laboratory or research group should perform an annual TSCA Applicability
Determination as described in the TSCA Implementation and Compliance Guide.
Appropriate laboratory supervisors should read the TSCA General Fact Sheet and TSCA
Roles and Responsibilities section of the TSCA Implementation and Compliance Guide.
Applicable TSCA requirements and specific implementation and compliance processes
should be incorporated into the next revision of laboratory or activity specific Chemical
Hygiene Plans.

10.2 Research and Development (R&D) Exemption

Any chemical substance which is manufactured or processed (used) in small quantities
and solely for purposes of scientific experimentation, analysis or research under the
supervision of a technically qualified individual is considered an R&D substance, exempt
from many of the TSCA requirements. To maintain exemption status, laboratories
engaged in research and development must comply with the following TSCA
requirements:

Use of specific grant funding contract language;

Certification of chemical imports;

Notification of chemical exports;

Labeling and information provision with inter-facility chemical shipments;
Recording of alleged significant adverse effects to human health or the environment;
and

Reporting of substantial risk information.

Harvard University CHP 17 December 2005



Chemical substances that are not used for research and development or laboratories that
do not comply with the exemption requirements noted above are subject to significant
additional requirements. See the TSCA Implementation and Compliance Guide for
Laboratories for more detailed information and compliance guidance for Harvard
laboratories or contact EH&S for assistance.

Harvard University CHP 18 December 2005



Appendix I-A
Harvard University

Environmental and Safety
Compliance Officers
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Harvard University Environmental and Safety Compliance Officers

School or Department Name Title

Arnold Arboretum Robert Cook Director of the Arnold Arboretum

FAS-Physical Resources Michael  Lichten Director of Physical Resources

H.R.E.S. Jim Gray Associate V.P. for H.R.E.S.

Harvard Business School Doug Scatterday Chief of Operations

Harvard Divinity School Julie Bishee Assistant Dean for Finance and Operations

Harvard Graduate School of Education | Jack Jennings Financial Dean

Harvard Law School John Acrciprete Director of Facilities

Harvard Medical School Jane Garfield Director of Campus Operations

Harvard Planning and Real Estate Kathy Spiegelman | Director of the Allston Initiative
Chief University Planner

Harvard Printing & Publications Joanne Silva Director, Technology Services

Harvard School of Public Health Paul Riccardi Dean of Administration & Operations

Harvard University Art Museums James Moisson Operations Manager

Harvard University Dining Services Ted Mayer Director, Dining Services

Harvard University Graduate School of | Kevin Cahill Facilities Manager

Design

Harvard University Health Services David Rosenthal Director of the University Health Services
and Henry K. Oliver Professor of Hygiene

Harvard University Health Services Arthur Strauss Manager of Facilities Maintenance &

(Alternate for D. Rosenthal) Central Services

Harvard University Library Thomas  Schneiter Assistant Director for Harvard Depository

Harvard University Police Dept. Francis Riley Director of Police & Security & Chief of
Police

Harvard University Press William  Lindsay Assistant Director & Chief Financial
Officer

John F. Kennedy School of Tim Bowman Associate Dean for Operations

Government

Radcliffe Institute John Horst Director of Facilities and Administrative
Services

University Information Systems Ralph Deflorio Senior Project Manager

University Information Systems Penny Kaligian Director of Financial Services

University Information Systems Susan Walsh Executive Director, Information
Technology Infrastructure

University Operations Services Thomas  Vautin Associate Vice President for Facilities and

Environmental Services
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Appendix I-B

Training Attendance Record
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HARVARD UNIVERSITY
EH&S TRAINING ATTENDANCE RECORD

TRAINING COURSE:

INSTRUCTOR(S):
DATE: LOCATION:
NAME SIGNATURE DEPARTMENT HARVARD
(PRINTED) (SEE REVERSE) ID #

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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Harvard University
Department List

Please select the faculty or administrative department that best describes where you work or your University affiliation.
If you do not find your faculty or administrative department listed, please select other. Write your selection on the
reverse side of this attendance sheet in the appropriate box next to your name.

FACULTIES

Faculty of Arts & Sciences (FAS)

FAS - Athletics

FAS - American Repertory Theatre (Loeb Drama Center)
FAS - Anthropology

FAS - Carpenter Center

FAS - Center for Astrophysics

FAS - Center for Behavioral Sciences

FAS - Center for Genomics Research

FAS - Center for Imaging and Mesoscale Structures
FAS - Chemistry & Chemical Biology Laboratories
FAS - College Libraries

FAS - College Observatory

FAS - Computer Sciences

FAS - Concord Field Station

FAS - Division of Engineering & Applied Sciences
FAS - Earth & Planetary Sciences

FAS - Farlow Herbarium

FAS - Gray Herbarium

FAS - Harvard Forest

FAS - Molecular & Cellular Biology Laboratories
FAS - Museum of Comparative Zoology

FAS - Organismic & Evolutionary Biology

FAS - Peabody Museum

FAS - Physics Laboratories

FAS - Physical Resources

FAS - Rowland Institute

FAS - Science Center

FAS - Semitic Museum

FAS - Yenching Museum

FAS - Other

Graduate School of Arts and Sciences
Graduate School of Business Administration
Graduate School of Design

Graduate School of Education

HDS - Harvard Divinity School

Harvard-MIT Division of Health Sciences & Technology

Harvard Medical School (HMS)

HMS - Animal Resource Center/CMIS

HMS - Biochemical & Biophysical Sciences & Medicine
HMS - Biological Chemistry & Molecular Pharmacy
HMS - Cell Biology

HMS - Center for Blood Research

HMS - Countway Medical Library

HMS - Division of Medical Sciences

HMS - Facilities & Operations

HMS - Genetics

HMS - Institute for Chemical & Cell Biology

HMS - MD, DMD, or MD/PhD Students

HMS - Medical Science Center

HMS - Microbiology and Molecular Genetics

HMS - NEPRC

HMS - Neurobiology

HMS - Pathology

Harvard University CHP

HMS - Radiobiology
HMS - Surgical Research
HMS - Systems Biology
HMS - Other

Harvard School of Dental Medicine (HSDM)

Harvard School of Public Health (HSPH)
HSPH - Biological Society
HSPH - Cancer Cell Biology
HSPH - Cardiovascular Biology
HSPH - Environmental Health

= Occupational Health

= Physiology

= Population Genetics
HSPH - Genetics & Complex Diseases
HSPH - Immunology and Infectious Diseases
HSPH - Nutrition
HSPH Radiobiology
HSPH - Respiratory Biology
HSPH - Society, Human Development & Health
HSPH - Other

JFK School of Government
Law School
Radcliffe College

ADMINISTRATION

Alumni Affairs & Development
Arnold Arboretum

Art Museums

Central Administration

Day Care Centers

Dining Services

Division of Continuing Education
Faculty Club

Finance

Government, Community & Public Affairs
Harvard Magazine

Harvard Police & Security

Harvard Printing & Publications Services
Harvard Student Agencies

Legal Services

Office of Human Resources

Planning & Real Estate

UOS Administration

UOS - Applied Technologies

UOS - EH&S

UOS - Engineering & Utilities

UOS - Facilities Maintenance

UOS - Operations Center

UOS - Transportation Services
University Health Services

University Information Systems (UIS)
University Press

OTHER
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Appendix I-C

Laboratory Inspection
Checklist

I. Cambridge (3 pages)
II. Longwood (7 pages)
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PI: Building: Date:
Department: Room: Inspector:

EMERGENCY PREPAREDNESS
____Emergency Access Sheets/Procedures posted and up to date
____ER Guide posted
__ Exitsigns in place and working
__ Exitaccesses is clear
___Evacuation routes posted in hallway
___Emergency shower available
__Signs in place
___ Tested (date )
____Emergency eyewash available
____Signs in place
__ Tested (date )
___Chemical spill kit available
___First aid kit available
FIRE SAFETY
___Sprinklered area
__No storage within 18 inches of sprinkler head
___Horns and strobes in lab
___Smoke detection/ fire detection present
___Appropriate fire extinguisher(s) hung and available
__ Current test date ( date
___Fire doors closed (or self-closing)
___Proper fire stopping
COMPRESSED AND LIQUIFIED GASES
___Cylinders in good condition and properly tested
___Cylinders secured/upright/capped
___Segregated storage where required (e.g. oxidizers and flammables)
___Toxic gases properly ventilated with mechanically ventilated
enclosure or gas cabinet
___Appropriate PPE flammable gases
CHEMICAL USE AND STORAGE
___Hazard warning labels on all containers
__High hazard chemicals in use
__Designated areas for high hazard chemicals
___Peroxide forming chemicals
___ Labeled (Date Received Date opened )
___Perchloric acid in lab
____Wash down hood available
__HFinLab
___Calcium gluconate and spill kit available
__ Labels and signs
__ Picric Acid in lab
____Good condition and properly stored
____No Glass bottles on floor without secondary containment
___Stored in appropriate containers
___Appropriate segregation
___Refrigerated storage appropriately labeled NO FOOD
___Approved refrigerator used for flammable storage
__Approved flammable storage cabinet available
___Approved Corrosive/Acid storage cabinet available
CHEMICAL WASTE
____Chemical stocks and waste stored separately
___ SAA Posted
__Proper containers in good condition
___Containers are capped
___Segregated and in secondary containment
___Containers appropriately labeled
__ Waste in words
___Hazard boxes checked
___Dated container not stored more than 3 days
____One Container Per Waste Stream
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PPE

___Appropriate gloves available

___Appropriate eye/face protection available

__PPE appropriately stored

___Respirators appropriately used and stored

RADIATION SAFETY

__Radiation warning signs posted

__Dosimeters are properly used

___Bioassays

___ALARA// Secured isotope storage

__Shielding in place

__Meter calibrations (date )

___Radioactive waste appropriately segregated

___Radioactive waste is appropriately labeled properly
(isotope, activity, RAM)

__Radioactive waste is appropriately capped/covered

___Secondary containment

___Sewer disposal

___Sharps

LASER SAFETY, NON-IONIZING RADIATION

___Class 3B and 4 Laser system inventory

___Laser Controlled Area (NHZ evaluation)

__Avrea Postings appropriate

__Laser eyewear available

___Standard Operating Procedures maintained

___Other devices (UV, NMR, RF, etc,) evaluated

BIOSAFETY

___Abiohazard warning sign (for BL2) is posted on the door listing
the agents, PI, contact person name and number in an emergency.

___Select Agents or Controlled Substances used in the lab are
secured under lock and key.

__Biological Safety Cabinet has current certification
(date )

___Autoclave has verification testing information.

__Biological wastes are placed in labeled biological waste containers.

__ Biological waste containers are covered and not overfilled.

__Sharps including hypodermic needles, glass Pasteur pipettes, blades,

and scalpels are disposed into sharps containers after use.
____Sharp containers must not be overfilled, only 2/3 full.

__Non contaminated broken glassware are placed into cardboard boxes.

ELECTRICAL SAFETY

___Any disconnects in lab are clearly marked

___Power cords in good condition

__No extension cords for permanent equipment or lighting
___Power outlets properly used

___GFCI used appropriately

___Electrical cables and cords secured.

___Electrical panels closed and unobstructed
VENTILATION

___Working flow indicator present on fume hoods
___Operable flow alarms are in place

___Fume hood has current certification (date )
____Fume Hood is not cluttered or overly contaminated
___Sash lowered

___Vacuum pumps appropriately ventilated or filtered
___Other LEV used where necessary

GENERAL SAFETY

___Housekeeping is adequate (clutter and contamination)
___No indication of food/beverage in lab
MISCELLANEOUS

__Centrifuges inspected and used appropriately
___Hoists and rails inspected and labeled

___Belts, pulleys and other moving parts appropriately guarded.
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ROOM

Problem

Recommendation
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SAFETY SELF-ASSESSMENT CHECKLIST FOR LONGWOOD CAMPUS LABORATORIES

BUILDING NAME: DATE OF LAST INVENTORY ON FILE: / / /

month date year

DEPARTMENT NAME: CURRENT SYMBOL:

DEPARTMENT SAFETY
CONTACT:

ROOM NUMBER(S):

PRINCIPAL INVESTIGATOR:

DATE OF VISIT: / / /

BIOLOGICAL AGENTS
USED: Room Size: 2

RADIOISOTOPES USED:

TOUR MEMBERS:

Responsible Correction
for Action Date

SECTION 1: OPERATION/GENERAL SAFETY

1. Are radiation laboratories locked when not in use? Yes No

2. Are special, sealable, disposable containers for
broken glass provided and specifically labeled
for glass disposal? Yes No

3. When pipetting dangerous materials, are squeeze
bulbs or mechanical devices used?
No pipetting should be done by mouth. Yes No

4. Are the correct (rubber, not Tygon) hoses used
for Bunsen burners and in good condition? Yes No

5. Are only knowledgeable individuals operating
autoclaves and centrifuges? Yes No

6. Are emergency eye washes, drench hoses and showers
unobstructed, inspected, and tagged (showers - yearly;
eye washes - semi-annually)? Yes No

7. Have all laboratory personnel practiced using the
eyewash station? Yes No

8. Are all food and beverage containers and utensils
stored and eaten in an area separate from the labs
and lab refrigerators? Yes No

9. Have all chemical fume hoods passed inspection
within the past 12 months? (See yellow sticker
on hood). Yes No

10. Are chemical fume hoods free from excessive storage
which reduces efficiency? Yes No

11. Are materials stored in such a way that they are
stable and secure against sliding, collapse, falls,
or spills? Yes No
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12.

13.

14.

15.

16.

17.

1.

Are storage areas kept free from accumulation of
materials that constitute hazards from tripping,

fire, explosion, or pest harborage? Yes No

Is eye protection provided where machines or

operations present the hazard of flying objects,

glare, liquids, or UV radiation? Yes No

Are sufficient washing facilities (including eye

washes and deluge showers) available for all

persons required to handle liquids that may burn,

irritate, etc? Yes No

Are bench tops, shelves, and floors neat, and

well-organized with no visible debris? Yes No

Are all ceiling tiles in place? Yes No

Is the following PPE (Personal Protective Equipment)

routinely used?

_ Lab coats Yes No

_ Safety glasses/Goggles Yes No

_ Gloves appropriate for the particular chemical Yes No

_ Closed footwear Yes No

_ Surgical mask Yes No

_ Respirator (users trained) Yes No
SECTION 2: CHEMICAL SAFETY

Are only approved containers used for storage of

flammable materials? Yes No

Are flammable liquids stored in closed containers

(no funnels for accumulation)? Yes No

Are BFD flammable storage guidelines met? Yes No

Are only approved explosion-proof refrigerators

used for cold storage of flammable liquids? Yes No

Are flammable chemicals stored in a safe manner (not

inside cold/warm rooms or covered and refrigerated)? Yes No

Are incompatible chemicals (i.e. acids and bases;

nitric acid/acids; metals and acids) segregated

in storage? Yes No

Are dry ice and cryogenic gases such as liquid nitrogen

stored in well ventilated areas (not cold/warm rooms)?Yes No

Are all highly flammable and toxic procedures

performed in a fume hood? Yes No

Are goggles, face shields, aprons, gloves, and other

protective equipment available and used when the

nature of the work requires it? Yes No

Are chemicals stored in a secure manner? Yes No

10.
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11. Are all chemicals (including waste) stored in well
labeled (English chemical name, hazards [e.g.:
“SULFURIC ACID-CORROSIVE*]) containers

that are in good condition?
12. Are all chemical containers off the floor and window
ledges?
13. Is the lab free from excess chemicals in storage?
14. Does the laboratory date peroxide-forming chemicals

to ensure that they don’t expire?

15. Are incompatible chemicals stored apart (i.e.: in a
special area or pan)?

SECTION 3: DISPOSAL OF WASTE CHEMICALS

1. Are containers labeled properly? Label
must include all:

“Hazardous waste’

waste type in words (i.e.: “Waste Oil”)
associated hazards in words (i.e.: “Toxic?)
accumulation start date (i.e.: date when

container is full)
2. Are containers properly closed (i.e. no funnels,
Parafilm, foil)?
3. Are containers in good condition?
4. Is the hazardous waste compatible with the
containers?
5. Are incompatible hazardous wastes separated

properly and stored in secondary containment trays?

6. Are containers stored on impervious surfaces
(i.e.: free of cracks, gaps, etc.)?

7. Is EHS notified when bottle is ready for pick-up?

SECTION 4: COMPRESSED GAS CYLINDERS

1. Are all compressed gas cylinders (whether full or
empty) secured to prevent falling? (i.e.: strapped

in bracket or holder).

2. Are compressed gas cylinders legibly marked with
the name of contents?

3. Are protective caps in place on compressed gas
cylinders which are not in use?

4. Do flammable gases (e.g. acetylene, hydrogen)
have flash-back arresters?

5. Are gas cylinders ordered only from companies that
will accept return of empties?
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Yes No
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Yes No
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Yes No
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Yes No
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6.

What gases are in use?

SECTION 5: GLASS/SHARPS/BIOHAZARDS

1.

2.

Does the laboratory use sealed, disposable corrugated

containers for the disposal of glassware?

Does the laboratory use rigid, impervious containers

for the disposal of sharps?

Are the procedures for the disposal of biological
materials known and followed by all laboratory
personnel?

Is it a standard practice to disinfect biohazard
contaminated work areas immediately after each
operation?

Have you reported to EHS any materials or

Recombinant DNA or agents classified as Biosafety
Level 2 or higher used in your laboratory?

IT you have a laminar flow hood or a biological

Safety cabinet, was it certified within the past year

or when its principal use changed?

SECTION 6: ELECTRICAL

7.

Are all new electrical installations and modifications

or repairs made by a qualified electrician?
Do all electrical appliances have UL approval?

Are the cords of all electrical equipment in good
condition?

Are cords used properly (not run under cabinets)
clear of burners, sinks, aisles, etc.?

Are circuit breaker panels and cut-off switches
located such that they are readily accessible?

Are electrical appliances used in wet locations
(within 6 feet of water) grounded properly (GFCI1)?

Are plug strips used properly (not overloaded)?

SECTION 7: FIRE PREVENTION/SAFETY

Are all fire alarm pull stations unobstructed?

Are all exits maintained to provide free and un-
obstructed exit from all parts of the building?

Are all exits free of locks and fastening devices

that could prevent free escape (e.g.: wedges, wires,

door stoppers)?

Are flammable liquid storage cabinets in good
condition (closeable, shelves in stable condition)?
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Yes No
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Yes No
Yes No
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10a.

10b.

11.

12.
13.
14.
15.

OR
16.

17.

18.

Are fire extinguishers available where flammable or

combustible liquids are stored? Yes No

Are all laboratory personnel aware of the procedures

to be used in a Fire or other emergency? (i.e.:

“Emergency Response Guide?) Yes No

Are all fire doors closed or on automatic closures?

(No door stops) Yes No

Are sprinklers unobstructed (no combustible storage)

within 18" of sprinkler head? Yes No

Are all fire extinguishers tagged and dated with

current Monthly Quick Checks? Yes No

Are all criteria of the extinguisher inspection met? Yes No

_mounted on brackets Yes No

_ readily accessible and visible Yes No

_ sealed in place and unbroken Yes No

_pressure indicator on “full’, no obvious damage Yes No

_ service tag within 12 months Yes No

Are all fire extinguishers tagged with appropriate

annual inspection? Yes No

Are there unattended Bunsen Burners iIn use? Yes No

Do all fire doors positively latch? Yes No

Are all aisles and accesses to egress unobstructed? Yes No

Are all heating baths attended while operating? Yes No

Are all heating baths equipped with over-temperature

shut-off in case the water evaporates? Yes No

Are electrophoresis operations attended or equipped

with automatic shut-off? Yes No

Are excess combustible materials removed from lab? Yes No
SECTION 8: AISLES, EXITS, CORRIDORS, STAIRS, FLOORS

Are all floors kept clean and dry and in good repair? Yes No

Are aisles and passageways clear of all obstructions? Yes No

Are the lighting levels such that good illumination is

provided in all walking, working, and service areas? Yes No

Are sufficient exits available in case of fire or

other emergencies, and are alternate means of escape

provided? Yes No

Are exits marked and readily visible? Yes No

Is adjacent corridor free from all items? Yes No
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7.

Are stairwell’s and corridor’s EXIT signs properly

il luminated?

SECTION 9: DOCUMENTATION

Does the lab have a:

a1

Chemical Hygiene Plan

Exposure Control Plan

Emergency Response Guide (Red)
Hazardous Waste Supervisor’s Guide?

Does the lab maintain a written chemical inventory?

Does the lab have access to MSDS’s for all chemicals
in the lab?

Have personnel been trained in:
Laboratory Safety Standard?

Right to Know/Hazard Communication?
Hazardous Waste Requirements?

MWRA Regulations?

Bloodborne Pathogens?

Radiation Safety?

Job Specific Safety Requirements?

Is the lab door’s Emergency Information Placard and
hazard classification current (at least within
12 months)?

Have you informed Facility operations of any special
precautions related to your facility?

Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

Are there any other safety or building maintenance issues in this room?

Distribution:

111

Lab Safety Coordinator
Chemical Hygiene Officer
EHS Department

Principal Investigator
Department Administrator
Other
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