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Appendices 

 

A. Hazardous Materials Safety Manual (See Binder Pocket) 

¶ http://www.udel.edu/ehs/hazmatman.pdf  

 

B. Resources ï Available at the Websites Listed 

 

B1 ï Occupational Safety and Health Administration References 

 

¶ Laboratory Standard - 29 CFR 1910.1450 ï 
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10106  
 

¶ National Research Council Recommendations Concerning Chemical Hygiene in Laboratories 

(Non-Mandatory) ï 29 CFR 1910.1450 App A ï 
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10107  

 

¶ References (Non-Mandatory) ï 29 CFR 1910.1450 App B ï 
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10108  

 

¶ OSHA Permissable Exposure Limits (PEL) ï 29 CFR 1910.1450 subpart Z ï 
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10147  

 

¶ Limits for Air Contaminants ï 29 CFR 1910.1000 ï 
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9991  

 

¶ TABLE Z-2 ï 29 CFR 1910.1000 TABLE Z-2 ï 
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9993  

 

¶ TABLE Z-3 Mineral Dusts ï 29 CFR 1910.1000 TABLE Z-3 ï 
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9994   

 

 B2 ï List of Substances Known to be Human Carcinogens, Reasonably Anticipated to be Human 

Carcinogens and Highly Toxic Substances 

 

¶ National Toxicology Program (NTP)(latest edition) ï 
http://ntp.niehs.nih.gov/index.cfm?objectid=72016262-BDB7-CEBA-FA60E922B18C2540  

 

¶ International Agency for research on Cancer Monographs (IARC) (latest editions) ï 
http://monographs.iarc.fr/ENG/Classification/index.php  

 

 B3 ï ACGIH Guide to Occupational Exposure Values ï Request from the Department of 

Environmental Health & Safety or order online at http://acgih.org/store/  

 

 B4 ï Material Safety Datasheets ï http://udel.chemwatchna.com/  

 

 B5 ï Prudent Practices in the Laboratory ï http://www.nap.edu/readingroom/books/prudent/  

 

http://www.udel.edu/ehs/hazmatman.pdf
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10106
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10107
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10108
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10147
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9991
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9993
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9994
http://ntp.niehs.nih.gov/index.cfm?objectid=72016262-BDB7-CEBA-FA60E922B18C2540
http://monographs.iarc.fr/ENG/Classification/index.php
http://acgih.org/store/
http://udel.chemwatchna.com/
http://www.nap.edu/readingroom/books/prudent/
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 B6 ïEnvironmental Health and Safety Online Resources 

 

¶ Chemical Hygiene Program ï http://www.udel.edu/ehs/chemindex.html  

¶ Chemical Storage Guidelines ï http://www.udel.edu/ehs/chemcompatstorage.html  

¶ Chemical Shipping Program ï http://www.udel.edu/ehs/transhazmat.html  

¶ Safety and Compliance Guide for Research Faculty and Laboratory Coordinators ï  

 http://www.udel.edu/ehs /facultycomplianceguide.pdf  

¶ Standard Operating Procedures for Working with Chemicals ï 

 http://www.udel.edu/ehs/labsop.html  

 

C. EHS Respiratory Protection Program ï  

 

¶ http://www.udel.edu/ehs/respiratory.html  

 

D. Statement of Agreement of Medical Consultant ï  

 

¶ http://www.udel.edu/ehs/agreement.pdf   

   

E. Chemicals Requiring Special Handling Procedures 

 

F. Chemical Hygiene Compliance Policy  

 

¶ http://www.udel.edu/ehs/CHCCompliancePolicy.pdf  

 

G.   Procedures for Regulatory Inspections at the University 

 

¶ http://www.udel.edu/ehs/inspectorsoncampus.pdf  

 

H. Chemical Hygiene Forms 

 

¶ Chemical Hygiene Plan and Right-To-Know Training Guidance and Certification Form ï 

http://www.udel.edu/ehs/chptraining.html  

¶ DOT Shipping Request Form ï http://www.udel.edu/ehs/dotshippingrequest.doc  

¶ Laboratory Close Out/Decontamination/Decommissioning Checklist ï 

http://www.udel.edu/ehs/LabDecommission0605.pdf  

¶ General Process and Experiment Standard Operating Procedure ï 

http://www.udel.edu/ehs/chpsop/generalprocesssop.doc  

¶ Laboratory Inspection Form ï http://www.udel.edu/ehs/chemical/labinfor.doc  

¶ Laboratory Warning Sign Request Form ï http://www.udel.edu/ehs/labhazardcheck.doc  

¶ Pressure and Vacuum Processes and Experiments Standard Operation Procedure ï 

http://www.udel.edu/ehs/chpsop/pressureandvacuumsop.doc  

¶ Standard Operation Procedures for Use of Highly Toxic and Carcinogenic Materials ï  

http://www.udel.edu/ehs/chpsop/toxicsop.doc  

¶ Minors Involved in Laboratory Operations Form ï 

http://www.udel.edu/ehs/minorsresearchpolicy.pdf 

¶ Volunteer Workers Involved in Laboratory Research and Teaching Activities Form ï  

http://www.udel.edu/ehs/chemindex.html
http://www.udel.edu/ehs/chemcompatstorage.html
http://www.udel.edu/OHS/transhazmat.html
http://www.udel.edu/OHS/facultycomplianceguide.pdf
http://www.udel.edu/ehs/labsop.html
http://www.udel.edu/ehs/respiratory.html
http://www.udel.edu/ehs/agreement.pdf
http://www.udel.edu/ehs/CHCCompliancePolicy.pdf
http://www.udel.edu/ehs/inspectorsoncampus.pdf
http://www.udel.edu/ehs/chptraining.html
http://www.udel.edu/ehs/dotshippingrequest.doc
http://www.udel.edu/ehs/LabDecommission0605.pdf
http://www.udel.edu/ehs/chpsop/generalprocesssop.doc
http://www.udel.edu/ehs/chemical/labinfor.doc
http://www.udel.edu/ehs/labhazardcheck.doc
http://www.udel.edu/ehs/chpsop/pressureandvacuumsop.doc
http://www.udel.edu/ehs/chpsop/toxicsop.doc
http://www.udel.edu/ehs/minorsresearchpolicy.pdf
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  http://www.udel.edu/ehs/VolunteerResearchersPolicy.pdf  

¶ Visiting Scholars Involved in Laboratory Research and Teaching Activities Form ï 

http://www.udel.edu/ehs/VisitingResearchersPolicy.pdf  

¶ Use of High Explosives and Reactive Material Standard Operating Procedure ï 

http://www.udel.edu/ehs/reactivesop.doc  

 

 

http://www.udel.edu/ehs/VolunteerResearchersPolicy.pdf
http://www.udel.edu/ehs/VisitingResearchersPolicy.pdf
http://www.udel.edu/ehs/reactivesop.doc
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Chapter 1: University or Delaware Safety Policy 7-1 

(http://www.udel.edu/ExecVP/polprod/7-01.html) 

  

1.1 The policy of the University of Delaware is to provide the university community with 

a safe and healthful work environment.  Serious attempts will be made to minimize 

recognizable hazards.  It is the intent of the University to comply with all 

occupational health, safety, and fire regulations and recommended practices. 

 

1.2 The implementation of this policy is the responsibility of the managerial and 

supervisory staff.  Vice Presidents, Deans, Directors, Chairpersons, Heads of Offices, 

Laboratory Supervisors and other supervisory personnel will be held accountable for 

the health and safety of employees engaged in activities under their supervision.  

Supervisors must insist that employees and contracted personnel comply with health 

and safety rules and work in a safe and considerate manner.  Fostering a positive 

attitude towards health and safety shall be the responsibility of supervisory staff. 

 

1.3 Employees, faculty and students must understand their responsibility is to comply 

with health and safety rules issued by the University, their departments and their 

supervisors.  Employees, faculty, and students are encouraged to report all unsafe 

conditions to their supervisors. 

 

1.4 The Department of Environmental Health and Safety has the authority to assure 

overall compliance with the intent of this policy.  The Department of Environmental 

Health and Safety also functions in an advisory and consultative capacity providing a 

wide variety of occupational health and safety services.  Their assistance should be 

sought by any office, department, employee, faculty member, student, or supervisor 

who experiences an occupational health or safety problem. 
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Chapter 2: The OSHA Laboratory Standard  

 

University of Delaware Policy 7-37  (http://www.udel.edu/ExecVP/polprod/7-37.html) 

 

2.1 The basis for this standard (29 CFR 1910.1450) is a determination by the 

Occupational Safety and Health Administration (OSHA), after careful review of the 

complete rule-making record, that laboratories typically differ from industrial 

operations in their use and handling of hazardous chemicals and that a different 

approach than that found in OSHA's substance specific health standards is warranted 

to protect workers.  The final standard applies to all laboratories that use hazardous 

chemicals in accordance with the definitions of laboratory use and laboratory scale 

provided in the standard.  Generally, where this standard applies it supersedes the 

provisions of all other standards in 29 CFR, Part 1910, Subpart Z, except in specific 

instances identified by this standard.  For laboratories covered by this standard, the 

obligation to maintain employee exposures at or below the Permissible Exposure 

Limits (PELs) specified in 29 CFR, Part 1910, Subpart Z is retained.  However, the 

manner in which this obligation is achieved will be determined by each employer 

through the formulation and implementation of a Chemical Hygiene Plan (CHP).  The 

CHP must include the necessary work practices, procedures and policies to ensure 

that employees are protected from all potentially hazardous chemicals in use in their 

work area.  The Laboratory Standard defines a hazardous chemical as any element, 

chemical compound or mixture of elements and/or compounds which is a physical 

hazard or a health hazard.  Hazardous chemicals as defined by the final standard 

include not only chemicals regulated in 29 CFR Part 1910, Subpart Z, but also any 

chemical meeting the definition of hazardous chemical with respect to health hazards 

as defined in OSHA's Hazard Communication Standard, 29 CFR 1910.1200 (c). 

 

2.2 Among other requirements, the final standard provides for employee training and 

information, medical consultation and examination, hazard identification, respirator 

use and recordkeeping.  In addition, employers need to identify circumstances under 

which a particular laboratory operation, procedure, or activity require prior approval 

before implementation.  To the extent possible, the standard allows a large measure of 

flexibility in compliance methods. 

 

2.2.1 Effective Date: May 1, 1990 

 

2.2.2 Compliance Date: Employers shall have completed an appropriate Chemical 

Hygiene Plan and commenced carrying out its provisions by January 31, 

1991. 

 

http://www.udel.edu/ExecVP/polprod/7-37.html
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Chapter 3: The Delaware Hazardous Chemical Information Act (Right-to-Know) 

http://www.delcode.state.de.us/title16/c024/index.htm 

 

3.1 In July 1984, the State of Delaware enacted the Hazardous Chemical Information Act.  

The General Assembly found the health and safety of persons living and working in 

Delaware may be improved by providing access to information regarding hazardous 

chemicals to which they may be exposed either during their normal employment 

activities or during emergency situations. 

 

3.2 Many employers in the State of Delaware have already established suitable 

information programs for their employees as was required of all manufacturing 

employers by November 1985 under the Federal Occupational Safety and Health 

Administration's Hazard Communication Standard.  However, the Federal standard 

does not apply to non-manufacturing employers like the University of Delaware. 

  It is, therefore, the intent and purpose of the Act to provide accessibility to 

information regarding chemicals to employees who may be exposed to such 

chemicals in non-manufacturing employer workplaces. 

 

3.2.1 The Act also applies to students and the laboratory use of hazardous 

chemicals. 

 

 

 

 

http://www.delcode.state.de.us/title16/c024/index.htm
http://www.delcode.state.de.us/title16/c024/index.htm
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Chapter 4: Responsibility 

 

4.1 University and Department Level 

 

4.1.1 The development and implementation of a generic Chemical Hygiene Plan 

(CHP) shall be the responsibility of the Department of Environmental Health 

and Safety.  Approval of the generic CHP and annual audits thereof shall be 

the responsibility of the Chemical Hygiene Committee (CHC).  Each 

department designated by the CHC shall tailor the generic CHP to their 

department and be responsible for its implementation.  The 

Chairperson/Director for each designated department shall appoint a 

Department Chemical Hygiene Officer (DCHO) who will facilitate the 

requirements of the CHP.  Other individuals may be appointed to assist the 

DCHO with implementation of the CHP.   The Director, Department of 

Environmental Health and Safety shall appoint a University's CHO who will 

facilitate and manage the University Chemical Hygiene Program. 

 

4.2 Laboratory Level 

 

4.2.1 Laboratory Supervisors and principal investigators are responsible for 

chemical hygiene in the laboratory.  They must ensure that workers know and 

follow the chemical hygiene rules, that protective equipment is available and 

in working order and that appropriate training has been provided.  They will 

conduct regular, formal chemical hygiene inspections of their facilities and 

equipment, know the current legal and University requirements concerning 

regulated substances, determine the required levels of protective apparel and 

equipment, and ensure that facilities and training for use of any material being 

ordered are adequate.  It is also anticipated and expected that laboratory 

supervisors and principal investigators are responsible for:  

 

4.2.1.a Acquiring the knowledge and information needed to recognize and  

  control chemical hazards in the laboratory.  

 

4.2.1.b  Informing employees working in their laboratory of the potential  

  hazards associated with the use of chemicals in the laboratory and  

  instructing them in the safe laboratory practices, adequate controls, 

  and procedures for dealing with accidents involving hazardous  

  chemicals.  

 

4.2.1.c Ensure that action is taken to correct work practices and conditions 

  that may result in the release of toxic chemicals.  

 

4.2.1.d Obtaining approval, when required, prior to using particularly  

  hazardous substances or prior to performing extremely hazardous  

  operations.  
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4.2.1.e Properly disposing of unwanted and/or hazardous chemicals and  

  material. 

 

4.2.1.f Developing an understanding of the current legal requirements  

  regulating hazardous substances used in his/her laboratory.  

 

4.2.2 Laboratory workers are responsible for planning and conducting each 

operation in accordance with University chemical hygiene procedures and for 

developing good personal chemical hygiene habits (chemical safety practices 

and procedures).  It is also anticipated and expected that laboratory works are 

responsible for: 

 

 4.2.2.a Being aware of the hazards of the materials she/he is around or  

  working with, and handling those chemicals in a safe manner;  

 

 4.2.2.b Planning and conducting each operation in accordance with  

  established chemical hygiene procedures;  

 

 4.2.2.c Reporting unsafe conditions to his/her supervisor, or the   

  department chemical hygiene officer. 

 

4.2.3    The principal investigator and laboratory workers share responsibility for   

       collecting, labeling and storing chemical hazardous waste properly, as   

       well as informing visitors entering their laboratory of the potential hazards  

       and safety rules/precautions. 

4.2.4    Safety Responsibilities during Faculty Leaves/Absences 

4.2.4.a University Policy 7-1 assigns responsibilities to each individual for 

conducting their activities in a safe and compliant manner.  In 

addition, faculty hold increased responsibility for safety in 

laboratory and other research operations (e.g. field work) in that 

they must monitor and enforce safety requirements and practices to 

assure that students, staff, and visiting scientists adhere to these 

protections.   Furthermore, Department Chairs must audit the 

performance of the faculty with respect to safety issues and address 

deficiencies as appropriate.  

 

4.2.4.b Whenever a faculty member will  not be present in the laboratory 

for an extended period of time, e.g., sabbatical, vacation, 

protracted illness, etc. it is their responsibility to identify a 

colleague to oversee their laboratory operations with respect to 

safety procedures and requirements.  The person selected must be 

familiar with the hazards of the operations occurring in the lab and 

be empowered to address concerns as they arise.  Examples could 
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be a fellow faculty member, the Departmental Chemical Hygiene 

Officer, a full-time research associate or post doctoral fellow; 

however, the individual must be a UD employee.  The faculty 

member must notify their Department Chair of who will be 

assuming responsibility for all safety aspects of their laboratory 

operations.  The Department Chair and faculty member must be in 

agreement that the selected person has the experience, knowledge 

and background to assume the responsibilities. The faculty 

member must communicate the name of this responsible individual 

to the Departmental Safety Committee and the DEHS as well as 

list the name and contact information of the responsible individual 

on the emergency contact card posted at the laboratory.  

 

4.3 Employee Rights and Responsibilities 

 

4.3.1 Employees have the right to be informed about the known physical and health 

hazards of the chemical substances in their work areas and to be properly 

trained to work safely with these substances. 

 

4.3.2 Employees have the right to file a complaint with OSHA if they feel they are 

being exposed to unsafe or unhealthful work conditions.  Employees cannot 

be discharged, suspended, or otherwise discriminated against by their 

employer because of filing a complaint, or exercising their rights under the 

law. 

 

4.3.3 Employees have the responsibility to attend training seminars conducted by 

the Department Chemical Hygiene Officer and the Department of 

Environmental Health and Safety on the Laboratory Standard and Chemical 

Hygiene Plan and to stay informed about the chemicals used in their work 

areas.  They have the responsibility to use work practices and protective 

equipment required for safe performance of their job.  Finally they have the 

responsibility to inform their supervisors of accidents and conditions or work 

practices they believe to be a hazard to their health or to the health of others. 

 

4.4      Departmental Chemical Hygiene Officers 

 

4.4.1    The Department Chemical Hygiene Officer has the responsibility as defined in 

the OSHA Laboratory Standard and the University Chemical Hygiene Plan, to 

implement the Chemical Hygiene Plan thus ensuring compliance with the 

regulatory requirements and maintaining a safe work environment.  The 

Department Chemical Hygiene Officer has the following duties: 

4.4.1.a       To ensure all activities related to the use of hazardous chemicals in 

laboratories are conducted in a safe manner as well as in 

compliance with OSHA regulations as specified in 29 CFR Part 
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1910.1450, University Policy and Procedures and the University 

Chemical Hygiene Plan 

4.4.1.b       Provide reports at the department Safety Committee meetings on 

chemical hygiene activities performed. 

4.4.1.c       Work with principal investigatorôs (PIôs) to develop, review and 

approve Job Hazard Analysis and Standard Operating Procedures 

detailing all aspects of proposed research activities that involve 

hazardous materials.  

4.4.1.d       Work with the PIôs on the approval process for the purchase of 

highly toxic, reactive, or carcinogenic or other inherently 

hazardous materials. 

4.4.1.e       Investigate and complete a report for chemical related incidents 

and exposures in their department. 

4.4.1.f       Provide guidance with personal protective equipment selection 

based on the findings in the job hazard analysis. 

4.4.1.g       Work as a liaison with the University Chemical Hygiene Officer 

and the Department of Environmental Health and Safety to ensure 

compliance.  

4.4.1.h       To disseminate chemical safety information through out their 

department through emails, posting, and other forms of 

communications. 

4.4.1.i        Provide general chemical safety guidance to department staff, 

students and faculty. 

4.4.1.j        Make copies of the approved Chemical Hygiene Plan available to 

the program and support staff. 

4.4.1.k       To facilitate Chemical Hygiene Plan training for all laboratory 

workers in the department. 

4.4.1.l Facilitate the use of the Laboratory Management Program by the 

Principal Investigators and department staff. 
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Chapter 5: Definitions 

 

5.1 Laboratory - any facility where the "laboratory use of hazardous chemicals" occur.  It 

is a workplace where relatively small quantities of hazardous chemicals are used on a 

non-production basis. 

 

 5.2 Laboratory Scale - 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.  "Laboratory scale" excludes those workplaces whose 

function is to produce commercial quantities of materials. 

 

5.3 Laboratory Use of Hazardous Chemicals - handling or use of such chemicals in which 

all of the following conditions are met: 

 

5.3.1 Chemical manipulations are carried out on a laboratory scale, 

 

5.3.2 Multiple chemical procedures or chemicals are used, 

 

5.3.3 The procedures involved are not part of a production process, nor in any way 

simulate a production process, and 

 

5.3.4 Protective laboratory practices and equipment are available and in common 

use to minimize the potential for employee exposure to hazardous chemicals. 

 

5.4 Chemical Hygiene Officer - an employee who is designated by the employer, and 

who is qualified by training and experience, to provide technical guidance in the 

development and implementation of the provisions of the Chemical Hygiene Plan.  

This definition is not intended to place limitations on the position description or job 

classification that the designated individual shall hold within the employer's 

organizational structure. 

 

5.5 Chemical Hygiene Plan - a reasonable written program developed and implemented 

by the employer which sets forth procedures, equipment, personal protective 

equipment and work practices that are capable of protecting employees from the 

health hazards presented by toxic substances used in the particular workplace. 

 

5.6 Regulated Area - a laboratory, an area of a laboratory or device such as a laboratory 

hood for which access is limited to persons who are aware of the hazards of the 

substances in use and the precautions required.  

 

5.7 Hazardous Chemical - any element, chemical compound or mixture of elements 

and/or compounds which is a physical hazard or a health hazard. See the Hazardous 

Material Safety Manual for more information. 

 

5.8 Dilute Highly Toxic Material Mixture or Solution ï a mixture or solution of highly 

toxic materials and non-hazardous solution (buffer, DI Water, etc.) in such a ratio that 
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increases the LD50 or LC50 above the definitions listed in section 12.7.1.  Solutions in 

hazardous materials such as Dimethyl Sulfoxide, flammable liquids or corrosive 

liquids would still be regulated due to potential synergetic effects. 

 

5.9 Dilute Carcinogenic Material Mixture or Solution ï the solution or mixture 

containing less than 0.1% carcinogenic material by weight in a non-hazardous 

solution (buffer, DI Water, etc.).  Solutions in hazardous materials such as Dimethyl 

Sulfoxide, flammable liquids or corrosive liquids would still be regulated due to 

potential synergetic effects. 

 

5.10 Reproductive Toxicant ï Interferes with reproductive or sexual function of the male 

or female from puberty through adulthood. 

 

5.12 Developmental Toxicant ï Produces an effect in the offspring form conception 

through puberty, with four principal manifestations: 

  

5.12.1 Death of the unborn child 

5.12.2 Structural Abnormality 

5.12.3 Altered Growth 

5.12.4 Functional Deficiency  

5.12.5 Tertiary and even Quaternary Effects 
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Chapter 6:  Scope and Application 

 

6.1 This plan applies to all employees working in laboratories using hazardous chemicals. 

 

6.2 This amends (for laboratories) all other provisions of 29 CFR 1910, Subpart Z except 

for the written Permissible Exposure Limits (PEL). 

 

6.3 This plan does not apply to activities that do not fit the term "laboratory use." 

 

6.4 At the University of Delaware, all faculty, staff, and graduate students working in 

laboratories must comply with this standard as well as the State of Delaware's 

Hazardous Chemical Information Act (Delaware Right-to-Know).  Undergraduate 

students assigned to a research laboratory are also covered by both regulations. 

Students in undergraduate teaching laboratories are only covered by the Delaware 

Right-to-Know Law, but should be informed of and make an attempt to adhere to the 

CHP as best as possible. 

 

6.5 This Chemical Hygiene Plan describes the University of Delaware's safety programs, 

including but not limited to personal protective equipment used, control equipment 

inventory and operations (such as vented hoods), employee training programs, 

medical programs, and safety inspections. The Chemical Hygiene Plan is 

supplemented by appendices of existing applicable programs all of which are integral 

parts of the CHP.  The Chemical Hygiene Plan is designed as a tool to coordinate 

safety procedures.  Every employee in the laboratory must be trained in the applicable 

details of this Plan. 

 

6.6 It is the aim of the Chemical Hygiene Committee to work cooperatively with 

principal investigators and laboratory workers to achieve compliance with University 

safety policies, the Chemical Hygiene Plan and governmental regulations.  From time 

to time, however, it may be necessary, when cooperation fails, to impose sanctions to 

achieve compliance.  Issues of non-compliance will be handled following the 

requirements of the Chemical Hygiene Compliance Policy 

(http://www.udel.edu/ehs/CHCCompliancePolicy.pdf).  This policy was reviewed and 

approved by the University Provost.  The Compliance Policy can be found in 

Appendix F of the Chemical Hygiene Plan. 

 

http://www.udel.edu/ehs/CHCCompliancePolicy.pdf
http://www.udel.edu/ehs/CHCCompliancePolicy.pdf
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Chapter 7:  Labels and Material Safety Data Sheets (MSDS) 

 

7.1 With respect to labels and Material Safety Data Sheets: 

 

7.1.1 Supervisors shall ensure that labels on hazardous chemicals are not removed 

or defaced.  All containers, regardless of size, must be labeled with a common 

chemical name and percentage (as applicable).   

 

7.1.2 Employers shall maintain any MSDSôs received and make them readily 

available to employees.  MSDS shall be available in printed form in the 

laboratories or areas where hazardous materials are stored or used. 

 

7.2 Chemical substances developed in the laboratory: 

 

7.2.1 If the composition of a chemical substance produced for laboratory use is 

known and determined to be hazardous, the employer shall supply appropriate 

training. 

 

7.2.2 If the chemical produced is a by-product whose composition is not known, the 

employer shall assume that it is hazardous and implement the Chemical 

Hygiene Plan. 

 

7.2.3 If the chemical substance is produced for another user outside of the 

laboratory, the employer shall comply with the Hazard Communication 

Standard (29 CFR 1910.1200) including the requirements for the preparation 

of a Material Safety Data Sheet and labeling. 

 

7.3 The Department of Environmental Health and Safety is the Central Repository for 

MSDS's for the University.  A Material Safety Data Sheet (MSDS) is a document 

containing chemical hazard and safe handling information and is prepared in 

accordance with the OSHA Hazard Communication Standard.  A MSDS shall be 

obtained for each chemical used in the laboratory. 

 

7.4 Chemical manufacturers and distributors must provide the purchasers of hazardous 

chemicals with an appropriate MSDS for each hazardous chemical/product 

purchased. 

 

7.5 If an MSDS was not provided with the shipment of a hazardous chemical, one must 

be requested from the manufacturer or distributor in a timely manner. 

 

7.6 If you wish to review an MSDS, contact your supervisor, instructor, Department 

Chemical Hygiene Officer, or the Department of Environmental Health and Safety.  If 

you need an MSDS for your work area file, contact your Department Chemical 

Hygiene Officer or the Department of Environmental Health and Safety.  See the 

Hazardous Material Safety Manual for MSDS section by section description.  
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MSDSôs can also be accessed through the ChemWatch MSDS Program available at 

http://udel.chemwatchna.com/.  

 

http://udel.chemwatchna.com/
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Chapter 8:  Chemical Inventories 

 

8.1 The OSHA Laboratory Standard requires employees to be trained in the hazards of 

the chemicals present in the workplace.  As a result, laboratories shall develop 

inventories to assure that proper training for all chemicals is provided.  An annual 

inventory can reduce the number of unknowns and the tendency to stockpile 

chemicals.  It also provides an opportunity to check the integrity of the chemicals and 

containers (i.e. picric acid that has become dry) and assures that a laboratory has not 

exceeded the quantity limitations for certain classes of chemicals as listed in section 

8.2. 
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8.2 Maximum Allowable Quantity of Hazardous Materials per Control Area, Based on the 2006 International Building Codes 

 

 Unsprinklered Sprinklered 

Additional amount permitted if material is stored in 

Rated Safety Cabinets, Gas Cabinets or Vented 

Enclosures 

Material  Class 

One Floor 

Above 

Grade 

(100%) 

Two Floors 

Above 

Grade 

(75%) 

Three 

Floors 

Above 

Grade 

(50%) 

Four 

Floors 

Above 

Grade 

(12.5%) 

One Floor 

Above 

Grade 

(100%) 

Two 

Floors 

Above 

Grade 

(75%) 

Three 

Floors 

Above 

Grade 

(50%) 

Four 

Floors 

Above 

Grade 

(12.5%) 

One Floor 

Above 

Grade 

(100%) 

Two 

Floors 

Above 

Grade 

(75%) 

Three 

Floors 

Above 

Grade 

(50%) 

Four 

Floors 

Above 

Grade 

(12.5%) 

Corrosive Liquids  500 gal 375  gal 250 gal 62 ½ gal 1000 gal 750 gal 500 lbs 125 gal 500 gal 375  gal 250 gal 62 ½ gal 

Corrosive Solids  5000 lbs 3750 lbs 2500 lbs 625 lbs 10,000 lbs 7500 gal 5000 lbs 1250 lbs 5000 lbs 3750 lbs 2500 lbs 625 lbs 

Corrosive Gas  150 ft3 112 ½ ft3 75 ft3 18 ¾ ft3 810 ft3 607 ½ ft3 405 ft3 101 ¼ ft3 N/A N/A N/A N/A 

Combustible 

Liquids  

II  120 gal 90 gal 60 gal 15 gal 240 gal 180 gal 120 gal 30 gal 120 gal 90 gal 60 gal 15 gal 

IIA  320 gal 240 gal 160 gal 40 gal 640 gal 480 gal 320 gal 80 gal 320 gal 240 gal 160 gal 40 gal 

IIB  13,200 gal 9900 gal 6600 gal 1650 gal 26,400 gal 19,800 gal  13,200 gal 3300 gal 13,200 gal 9900 gal 6600 gal 1650 gal 

Explosives   
Not 

Allowed 

Not 

Allowed 

Not 

Allowed 

Not 

Allowed 
1 lbs ¾ lb ½ lb 1/8 lb 2 lbs 1 ½ lbs 1 lb ¼ lb 

Flammable 
Cryogenics  

 45 gal 33 ¾ gal 22 ½ gal 5 3/5 gal 90 gal 67 ½ gal 45 gal 11 ¼ gal N/A N/A N/A N/A 

Oxidizing 
Cryogenics 

 45 gal 33 ¾ gal 22 ½ gal 5 3/5 gal 90 gal 67 ½ gal 45 gal 11 ¼ gal N/A N/A N/A N/A 

Flammable Gas 
Gaseous or 

Liquefied 
30 gal 22 ½ gal 15 gal 3 ¾ gal 60 gal 45 gal 30 gal 7 ½ gal 30 gal 22 ½ gal 15 gal 3 ¾ gal 

Flammable Liquids 

1A 30 gal 22 ½ gal 15 gal 3 ¾ gal 60 gal 45 gal 30 gal 7 ½ gal 30 gal 22 ½ gal 15 gal 3 ¾ gal 

1B 60 gal 45 gal 30 gal 7 ½ gal 120 gal 90 gal 60 gal 15 gal 60 gal 45 gal 30 gal 7 ½ gal 

1C 90 gal 67 ½ gal 45 gal 11 ¼ gal 180 gal 135 gal 90 gal 22 ½ gal 90 gal 67 ½ gal 45 gal 11 ¼ gal 

Combination of 
Flammable Liquids 

(1A, 1B, 1C) 

NOTE: Cannot 

exceed an 

individual 

quantity limitation  

120 gal 90 gal 60 gal 15 gal 240 gal 180 gal 120 gal 30 gal 120 gal 90 gal 60 gal 15 gal 

Flammable Solids  125 lbs 93 ¾ lbs 62 ½ lbs 15 3/5 lbs 250 lbs 187 ½ lbs 125 lbs 31 ¼ lbs 125 lbs 93 ¾ lbs 62 ½ lbs 15 3/5 lbs 
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 Unsprinklered Sprinklered 

All Materials Stored in Rated Safety Cabinets, Gas 

Cabinets or Vented Enclosures ï Add An 

Additional:  

Material  Class 

One Floor 

Above 

Grade 

(100%) 

Two Floors 

Above 

Grade 

(75%) 

Three 

Floors 

Above 

Grade 

(50%) 

Four 

Floors 

Above 

Grade 

(12.5%) 

One Floor 

Above 

Grade 

(100%) 

Two 

Floors 

Above 

Grade 

(75%) 

Three 

Floors 

Above 

Grade 

(50%) 

Four 

Floors 

Above 

Grade 

(12.5%) 

One Floor 

Above 

Grade 

(100%) 

Two 

Floors 

Above 

Grade 

(75%) 

Three 

Floors 

Above 

Grade 

(50%) 

Four 

Floors 

Above 

Grade 

(12.5%) 

Toxic Materials  500 lbs 375 lbs 250 lbs 62 ½ lbs 1000 lbs 750 lbs 500 lbs 125 lbs 500 lbs 375 lbs 250 lbs 62 ½ lbs 

Toxic Gas  810 ft3 607 ½ ft3 405  ft3 101 ¼ ft3 810 ft3 607 ½ ft3 405 ft3 101 ¼ ft3 N/A N/A N/A N/A 

Highly Toxic 

Materials 
 10 lbs 7 ½ lbs 5 lbs 1 ¼ lbs 20 lbs 15 lbs 10 lbs 2 ½ lbs N/A N/A N/A N/A 

Highly or Acutely  
Toxic Gas 

 20 ft3 15 ft3 10 ft3 2 ½ ft3 20 ft3 15 ft3 10 ft3 2 ½ ft3 N/A N/A N/A N/A 

Organic Peroxide  5 lbs 3 ¾ lbs 2 ½  lbs 3/5 lbs 10 lbs 7 ½ lbs 5 lbs 1 ¼ lbs 5 lbs 3 ¾ lbs 2 ½ lbs 3/5 lb 

Oxidizer  10 lbs 7 ½ lbs 5 lbs 1 ¼ lbs 20 lbs 15  10 lbs 2 ½ lbs 10 lbs 7 ½ lbs 5 lbs 1 ¼ lbs 

Oxidizing Gas 
Gaseous or 

Liquefied 
1500 ft3 1125 ft3 750 ft3 187 ½ ft3  3000 ft3 2250 ft3 1500 ft3 375 ft3 1500 ft3 1125 ft3 750 ft3 187 ½ ft3  

Pyrophoric Material  
Not 

Allowed 

Not 

Allowed 

Not 

Allowed 

Not 

Allowed 
4 lbs 3 lbs 2 lbs ½ lb 4 lbs 3 lbs 2 lbs ½ lb 

Pyrophoric Gas  
Not 

Allowed 

Not 

Allowed 

Not 

Allowed 

Not 

Allowed 
50 ft3 37 ½ ft3 25 ft3 6 ¼ ft3 N/A N/A N/A N/A 

Reactive Material 

other then already 
listed 

 5 lbs 3 ¾ lbs 2 ½ lbs 3/5 lb 10 lbs 7 ½ lbs 5 lbs 1 ¼ lbs 5 lbs 3 ¾ lbs 2 ½ lbs 3/5 lb 

Waste Reactive   50 lbs 37 ½ lbs 25 lbs 6 ¼ lbs 100 lbs 75 lbs 50 lbs 12 ½ lbs 50 lbs 37 ½ lbs 25 lbs 6 ¼ lbs 

 

Below Grade Floors:  One floor below grade will meet the requirements for the Second Floor.  Two floors below grade with meet the requirements 

for the third floor.  No hazardous materials or chemicals can be stored 3 floors below grade. 

 

Explanations:  A control area is not necessarily defined as a laboratory.  Usually it is a group of laboratories surrounded by one hour fire rated walls 

and two hour fire rated floors.  There is a maximum number of control areas allow be floor: 

 

Two Floors Below Grade:  2  Two Floors Above Grade:  3                One Floor Below Grade:  3  Three Floors Above Grade:  2 

One Floor Above Grade:  4  Four Floors Above Grade:  2 
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Examples: 
 

Flammable Liquid 

1A Flash Point < 73 °F (23 °C) and  a Boiling Point < 100 °F (38 °C) 

1-1-Dichloroethylene 

Ethylamine  

Ethyl Chloride  

Ethyl Ether 

Isopentane  

Isopropyl Chloride  

 

Methyl Formate  

Pentane 

Propylene Oxide 

1B Flash Point < 73 °F (23 °C) and  a Boiling Point >100 °F (38 °C) 

Acetone 

Benzene 

Carbon Disulfide 

1,2-Dichloroethylene 

Ethyl Acetate  

Ethyl Alcohol 

Ethyl Benzene 

Hexane 

Methyl Acetate 

Methanol 

Methyl Ethyl Ketone 

Isopropyl Acetate 

Isopropyl Alcohol 

Toluene 

1C Flash Point > 73 °F (23 °C) and  a Boiling Point <100 °F (38 °C) 

Isoamyl Acetate 

Amyl Alcohol 

 

Methyl Isobutyl 

Ketone  

Propyl Alcohol  

Xylene  

Combustible Liquid 

II  Flash Point > 100 °F (38 °C) and a Boiling Point < 140 °F (60 °C) 
Fuel Oil 

Naphtha 

IIA  Flash Point > 140 °F (60 °C) and a Boiling Point < 200 °F (93 °C)  

IIC Flash Point > 200 °F (93 °C)  
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Chapter 9:  Safe Handling/General Safety Guidelines 

 

9.1 Facility Safety Equipment  

 

9.1.1 Unless otherwise specified or exempted by the Director of the Department of 

Environmental Health and Safety, each laboratory, room, area or facility in 

which hazardous chemicals are used or stored shall be equipped with the 

following: 

9.1.1.a A plumbed emergency eye wash meeting the current ANSI Z358.1 

Standard.  Hand held single or double stream hoses are not a 

substitute for an ANSI approved, hard-plumbed eye wash. These 

units may be used to supplement the approved showers and eye 

washes. 

9.1.1.b An emergency shower wash meeting the current ANSI Z358.1 

Standard, unless a corridor emergency shower is located within 10 

seconds or 100 foot travel distance of the hazard area 

9.1.2 Based on the type of work occurring in the area, the following may be 

required: 

9.1.2.a A Factory Mutual or Underwriters Laboratory approved flammable 

liquid storage cabinet. 

9.1.2.b A Factory Mutual or Underwriters Laboratory approved corrosive 

liquids cabinet. 

9.1.2.c A laboratory chemical fume hood which meets the University's 

performance standards 

 

9.2 Safe Handling of Chemicals 

 

9.2.1 Know the physical and health hazards associated with the chemical(s) you are 

using.  Consider the physical state (gas, liquid, or solid) of the material(s).  

Consider the process in which you are using the chemical(s), the facilities you 

have for storage of the materials, and the facilities and equipment you may 

need to handle an emergency.  Know the procedures necessary for safe 

disposal of the chemicals. 

 

9.2.2 Questions you should consider: 

 

9.2.2.a Is the material flammable, explosive, corrosive, or reactive?  
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9.2.2.b Is the material toxic, and if so, how can one be exposed to the 

material (inhalation, skin or eye contact, accidental ingestion, 

accidental puncture)?  Are the health effects acute, chronic or 

both?  Is there evidence based on research with animals or humans 

that the substance is a carcinogen? A mutagen? A teratogen or 

reproductive toxin? 

 

9.2.2.c What kind of ventilation does one need for protection?  What kind 

of personal protective equipment (i.e. gloves, respirator, and 

goggles) does one need for protection?  What is the legal exposure 

limit (PEL) or recommended TLV? 

 

9.2.2.d Are you exposed to other chemicals at the same time? Can they 

have a combined (additive or synergistic) effect? 

 

9.2.2.e Is any type of medical testing recommended?  

 

9.2.2.f Will the process generate other toxic compounds, or could it result 

in a fire, explosion, etc.? 

 

9.2.2.g Are the proposed storage facilities appropriate for the type of 

materials required?  How can incompatible materials be 

segregated? 

 

9.2.2.h What possible accidents can occur and what steps should be taken 

to minimize the likelihood and impact of an accident? 

 

9.2.2.i What are the proper procedures for disposal of the chemical(s)? 

 

9.2.3 Once the potential hazards associated with the chemical(s) have been 

evaluated and the process has been evaluated, one can design the process and 

work procedures to minimize or eliminate the hazards. 

 

9.3 General Safety Guidelines 

 

9.3.1 Know the hazards associated with the materials used.  Carefully read the label 

before using a chemical.  Review the Material Safety Data Sheet (MSDS) for 

any special handling information.  In some cases it may be necessary to do 

additional research.  Consult the references listed in the Hazardous Material 

Safety Manual.  Contact the Department of Environmental Health and Safety 

(831-8475) or the Department Chemical Hygiene Officer for assistance with 

the evaluation of hazards associated with a specific material. 

 

9.3.2 Be prepared for hazardous material emergencies and know what action to take 

in the event of an emergency.  Examples of emergencies are power failure, 

exhaust ventilation failures, spills, fires, explosions, etc.  Assure necessary 
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equipment and supplies are available for handling small spills of hazardous 

materials. 

 

9.3.2.a Know the location of safety equipment: emergency shower, 

eyewash, fire extinguisher, fire alarm pull station. 

 

9.3.2.b Do not work alone in the laboratory when working with hazardous 

materials. 

 

9.3.2.c  Purchase the minimum amount of hazardous materials necessary to 

accomplish planned work and dispense only the minimum amount 

necessary for immediate use. 

 

9.3.2.d  Use hazardous chemicals only as directed and for their intended 

purpose. 

 

9.3.2.e  Never smell or taste hazardous chemicals. 

 

9.3.2.f  Vent apparatus which may discharge toxic chemicals (vacuum 

pumps, distillation columns, etc.) into local exhaust devices. 

 

9.3.2.g Inspect gloves and test fume hoods and glove boxes before use. 

 

9.3.2.h Do not allow release of toxic substances in cold rooms and warm 

rooms, since these have recirculated atmospheres. 

 

9.3.3 Inspect equipment or apparatus for damage before adding a hazardous 

chemical or beginning a hazardous procedure.  Do not use damaged 

equipment. 

 

9.3.4 Assure ventilation is adequate for the materials used.  Refer to the MSDS for 

information on ventilation requirements, or contact the Department of 

Environmental Health and Safety.  See the "Engineering Controls" section of 

this plan. 

 

9.3.5 Avoid practical jokes or other behavior which might confuse, startle or 

distract another worker. 

 

9.3.6 Clothing shall be appropriate to the laboratory; effort must be made to 

minimize skin exposure (i.e. lab coats, long pants, and regular closed toed 

shoes are required).  Sandals, open-toed or perforated shoes, shorts, leave 

exposed skin vulnerable to chemical contamination.  Unconfined long hair, 

ties or other dangling clothing or jewelry can pose a snagging or ignition 

threat in the laboratory. 
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9.3.7 Keep the work area clean and uncluttered with chemicals and equipment.  

Clean up the work area on completion of an operation or at the end of each 

work day. 

 

9.3.8 Use required personal protective equipment.  See the "Personal Protective 

Equipment" section of the Hazardous Material Safety Manual. Remove and 

properly dispose laboratory coats when contaminated. 

 

9.3.9 Label all secondary containers with appropriate hazard information.  Assure 

labels on primary and secondary containers do not become damaged.  Replace 

them when necessary. 
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Chapter 10:  Activities Requiring Prior Approval  

 

10.1 The Department of Environmental Health and Safety together with the Chemical 

Hygiene Committee has determined particular laboratory operations, procedures or 

activities which require approval before implementation.  These operations are listed 

below. 

 

10.2 Note: OSHA requires each employer to identify those activities which the employer 

believes to be of a sufficiently hazardous nature to warrant prior "employer approval" 

before implementation.  Departments need to identify activities which involve 

extremely toxic chemicals, select carcinogens and reproductive hazards 

(http://www.udel.edu/ehs/reproductive.html), and those activities with a high 

potential for personal injury and property damage.  Departments will also need to 

identify existing activities subject to the requirements of this section.  Except for the 

most hazardous activities, "employer approval" will occur at the local level (e.g. 

Principal Investigator, Department Safety Committee and/or Department Chemical 

Hygiene Officer).  The University's Chemical Hygiene Officer is available for 

assistance. 

 

10.3 Examples of activities requiring prior approval of the Principal 

Investigator/Supervisor or Department Chemical Hygiene Officer 

 

10.3.1 Large scale operations (e.g. 22 liter volume or greater) 

 

10.3.2 Unattended operations, or longer than a normal eight-hour shift 

 

10.3.3 High pressure/low pressure operations (explosion/implosion hazards) 

 

10.3.4 After-hours work (before 8:00 am or after 5:00 pm) 

 

10.4 Activit ies Requiring Approval of the University Chemical Hygiene Officer, the 

Director of Environmental Health and Safety or the University Chemical Hygiene 

Committee 

 

10.4.1  Reactions using highly toxic, radioactive or carcinogenic chemicals  

 

10.4.2 Installation, removal, moving or changes to a laboratory exhaust ventilation 

unit (chemical fume hood, exhaust trunk, canopy hood, etc.) 

 

10.4.3 Purchasing refrigerators or freezers for chemical storage. 

 

10.4.4 When specified in project write-up of new capital projects 

 

10.4.5 Purchase of a Class 3B or IV Laser 

 

10.4.6 Potentially explosive laboratory reactions 

 

http://www.udel.edu/ehs/reproductive.html
http://www.osha-slc.gov/OshStd_data/1926_0064_APP_A.html
http://ehis.niehs.nih.gov/ntp/docs/chem_hs.html
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10.4.7 Experiment or process that impact building or laboratory design, i.e. a  large 

piece of equipment or apparatus that blocks sprinkler heads. 

 

10.4.8 Purchase or use of a respirator.  See the Respirator Protection Program for the 

definition and types of respirators 

 

10.5 Minors Involved in Laboratory Research and Teaching Activities at the University of 

Delaware. 

10.5.1 Persons under 18 years of age are not allowed in University laboratories 

where hazardous materials are present or hazardous activities take place 

except under the following circumstances: 

10.5.1.a The minor is employed by the University or has been formally 

accepted as a volunteer worker; and 

1. has been trained in safe laboratory procedures; and  

 

2. has adult supervision at all times; and 

 

3. has received and completed the appropriate State of 

Delaware, Department of Labor forms and approvals.  

Contact Human Resources for more information; and 

 

4. has a parental hazard-acknowledgement form on file with 

the host department; or 

 

10.5.1.b The minor is enrolled in a University class with a laboratory 

component; or 

 

10.5.1.c The minor is participating in a University-sponsored program; and  

 

1. has been trained in safe laboratory procedures; and 

 

2. has adult supervision at all times; and 

 

3. has a parental hazard-acknowledgement form on file with 

the host department. 

 

10.5.2 Tours involving minors are covered under Chapter 10.6 and are not 

subject to section 10.5 of the Chemical Hygiene Plan.  

 

10.5.3 Under no circumstances shall infants, toddlers, or children too young to 

understand safety training be permitted in University of Delaware 

http://www.udel.edu/ehs/respiratory.html


Updated April 23, 2008 

3 

 

laboratories except as research study participants with the signed consent 

of a parent or legal guardian. 

 

10.5.4 The following must be adhered to: 

 

10.5.4.a Faculty Members or Principal Investigators must notify the 

Departmental Safety Committee and receive documented approval 

from the Chair of the Department or Director of the Program. 

 

10.5.4.b The minor must attend all applicable safety training sessions, 

including but not limited to: 

 

a. Right-To-Know 

 

b. Chemical Safety/Hygiene Plan 

 

c. Any or all of the following, based on work performed: 

 

1. Corrosive Chemical Safety 

2. Laboratory Ventilation Safety 

3. Chemical Waste Disposal  

4. Laser Safety 

5. Radioactive Materials Safety 

6. Biosafety 

7. Bloodborne Pathogens 

8. X-Ray Device Safety 

 

10.5.4.c The minor is under the responsibility of a faculty member in the 

laboratory or area where the work will occur. 

 

10.5.4.d In situations where the minor is not participating in a laboratory 

science course, the responsible researcher must meet with the 

minor and review all Job Hazard Analysis (JHA) and Standard 

Operating Procedures (SOP).  Written copies shall be provided.  

EHS shall review the JHAôs or SOPôs to assure all safety issues 

are addressed. 

 

10.5.4.e The minor must use all required personal protective equipment.  

Each college, school, department, division or unit shall provide or 

otherwise make available to each minor required to wear personal 

protective equipment the devices appropriate for the activity and 

hazard involved. Minors enrolled in a University of Delaware 

laboratory science course may be required to purchase their own 

personal protective equipment. 
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10.5.4.f The minor must be monitored and supervised at all times by a 

knowledgeable and experienced adult employee.  They must not 

work alone.  Each task shall be evaluated.  Work with 

reproductive toxins, chemical carcinogens and highly toxic 

materials shall not occur.  Any procedures involving a hazardous 

operation shall be limited and controlled by the responsible 

researcher. 

 

10.5.4.g The minor must follow all Departmental and University safety 

procedures and policies. 

 

10.5.4.h The Departmental Safety Committee or Departmental Chemical 

Hygiene Office should perform spot inspections of the work and 

assure that all training is complete. 

 

10.5.4.i The minor must follow all applicable state and federal 

requirements and guidelines. 

 

10.5.4.j The Release of Liability and Waiver Claim Form must be 

completed by the parent or guardian of the minor. 

 

10.5.4.k The responsible Faculty member must complete the Principal 

Investigator/Supervisor Commitment Form. 

 

10.6  Demonstrations Involving Hazardous Materials or Hazardous Operations and Tours 

of Laboratory Facilities or Hazardous Areas 

 

 The safety of participants during demonstrations involving hazardous materials or 

hazardous operations and tours to laboratory facilities or hazardous areas at the 

University of Delaware is paramount.  The sponsor of the demonstration or tour is 

responsible for the safety of the individuals involved and must assure that the 

following requirements are met.   

 

10.6.1 The sponsor of the demonstration or tour must notify the Departmental 

Safety Committee and receive approval from the Chair of the Department 

or the Director of the Program.   

 

10.6.2 The visitors and participants must be advised of the hazards present in the 

laboratory or area involved in the demonstration.  This information shall 

include the types of physical and chemical hazards, procedures to follow 

should an emergency occur, signs and symptoms of a potential chemical 

exposure and any other pertinent safety information. 

 

10.6.3 All unnecessary experiments and procedures must be stopped and the 

laboratory or area be made safe for the duration of the tour or visit.   

 

http://www.udel.edu/ehs/minorsresearchpolicy.pdf
http://www.udel.edu/ehs/minorsresearchpolicy.pdf
http://www.udel.edu/ehs/minorsresearchpolicy.pdf
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10.6.4 All participants in the demonstration or tour must be provided and don all 

necessary personal protective equipment.  The participants must wear the 

PPE at all times while in the laboratory or hazardous area.   

 

10.6.5 Participants in the tour or demonstration shall be monitored and 

supervised at all times.  Sufficient departmental staff shall be on hand to 

effectively control the group involved in the tour of demonstration. 

 

10.6.6 All demonstrations involving hazardous materials or hazardous chemicals 

shall be reviewed and approved by the Departmental Chemical Hygiene 

Officer.  The demonstration shall be presented in a safe manner, 

following the applicable aspects of the Chemical Hygiene Plan.  Based on 

the audience, it may be necessary to add additional safety measures.  The 

Departmental Chemical Hygiene Officer is encouraged to consult with the 

University Chemical Hygiene Officer to assure that the safety of the 

participants is maintained.   

 

10.6.7 Demonstrations for minors require the approval of the University 

Chemical Hygiene Officer. 

 

10.6.8 Demonstrations performed to any audience off campus or in an area, on 

or off campus, not designed for hazardous chemicals or a hazardous 

operation requires the approval of the University Chemical Hygiene 

Officer. 

 

10.7  Volunteer Workers involved in Laboratory Research and Teaching Activities at the 

University of Delaware 

 

10.7.1 University volunteers are individuals who are uncompensated by the 

University of Delaware and who perform services directly related to the 

business of the University to support the research, teaching or public 

service activities of the University or to gain experience in specific 

endeavors. 

 

10.7.2 Volunteer workers under the age of 18 are covered by the Minors 

Involved in Laboratory Research and Teaching Activities Policy, found in 

Chapter 10.5 of the University Chemical Hygiene Plan  and at 

http://www.udel.edu/ehs/minorsresearchpolicy.pdf . 

 

10.7.3 Tours and visitors to laboratories are covered under Chapter 10.6 of the 

University Chemical Hygiene Plan  and are not subject to section 10.7 of 

the Chemical Hygiene Plan. 

 

10.7.4 Under no circumstances shall individuals unable to understand safety 

training be permitted in University of Delaware laboratories except as 

research study participants in an approved research protocol 

 

http://www.udel.edu/ehs/chemhygieneplan.pdf
http://www.udel.edu/ehs/minorsresearchpolicy.pdf
http://www.udel.edu/ehs/chemhygieneplan.pdf
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10.7.5 Volunteer workers are permitted to perform research and teaching activities 

at the University of Delaware provided the following requirements are met: 

 

10.7.5.a Faculty Members or Principal Investigators must notify the 

Departmental Safety Committee and receive documented approval 

from the Chair of the Department or Director of the Program. 

 

10.7.5.b The volunteer worker must attend all applicable safety training 

sessions, including but not limited to: 

 

a. Right-To-Know 

 

b. Chemical Safety/Hygiene Plan 

 

c. Any or all of the following, based on work performed: 

 

1. Corrosive Chemical Safety 

2. Laboratory Ventilation Safety 

3. Chemical Waste Disposal  

4. Laser Safety 

5. Radioactive Materials Safety 

6. Biosafety 

7. Bloodborne Pathogens 

8. X-Ray Device Safety 

 

10.7.5.c The volunteer worker is under the supervision of a faculty 

member in the laboratory or area where the work will occur. 

 

10.7.5.d The responsible researcher must meet with the volunteer worker 

and review all Job Hazard Analysis (JHA) and Standard Operating 

Procedures (SOP).  Written copies shall be provided.  EHS shall 

review the JHAôs or SOPôs to assure all safety issues are 

addressed. 

 

10.7.5.e The volunteer worker must use all required personal protective 

equipment.  Each college, school, department, division or unit 

should make available to each volunteer required to wear personal 

protective equipment the devices appropriate for the activity and 

hazards involved.  The volunteer may be required to purchase 

certain individualized items of personal protective equipment.  

 

10.7.5.f The volunteer worker must be monitored and supervised by a 

knowledgeable and experienced adult employee until the principal 

investigator is comfortable that the volunteer can work 

independently.  They must not work alone while performing 

hazardous operations or while working with hazardous materials. 
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10.7.5.g The volunteer must follow all Departmental and University safety 

procedures and policies. 

 

10.7.5.h The Departmental Safety Committee or Departmental Chemical 

Hygiene Officer should perform spot inspections of the work and 

assure that all training is complete. 

 

10.7.5.i The Release of Liability and Waiver Claim Form 

(http://www.udel.edu/ehs/VolunteerResearchersPolicy.pdf) must 

be completed by the volunteer worker. 

 

10.7.5.j The responsible Faculty member must complete the Principal 

Investigator/Supervisor Commitment Form 

(http://www.udel.edu/ehs/VolunteerResearchersPolicy.pdf). 

 

 

10.8  Visiting Scholars involved in Laboratory Research and Teaching Activities at the 

University of Delaware 

 

10.8.1 Visiting Scholars are individuals who are uncompensated by the University 

of Delaware and who perform services directly related to the business of the 

University to support the research, teaching or public service activities of the 

University or to gain experience in specific endeavors. 

 

10.8.2 Visiting Scholars under the age of 18 will be covered by the Minors Involved 

in Laboratory Research and Teaching Activities Policy, found in Chapter 

10.5 of the University Chemical Hygiene Plan  and at 

http://www.udel.edu/ehs/minorsresearchpolicy.pdf . 

 

10.8.3 Tours and visitors to laboratories are covered under Chapter 10.6 of the 

University Chemical Hygiene Plan  and are not subject to section 10.8 of the 

Chemical Hygiene Plan. 

 

10.8.4 Under no circumstances shall individuals unable to understand safety 

training be permitted in University of Delaware laboratories except as 

research study participants in an approved research protocol. 

 

10.8.5 Visiting Scholars are permitted to perform research and teaching activities at 

the University of Delaware provided the following requirements are met: 

 

10.8.5.a Faculty Members or Principal Investigators must notify the 

Departmental Safety Committee and receive documented approval 

from the Chair of the Department or Director of the Program. 

 

10.8.5.b The Visiting Scholar must attend all applicable safety training 

sessions, including but not limited to: 

 

http://www.udel.edu/ehs/VolunteerResearchersPolicy.pdf
http://www.udel.edu/OHS/VolunteerResearchersPolicy.pdf
Principal%20Investigator/Supervisor%20Commitment%20Form%20(http:/www.udel.edu/ehs/VolunteerResearchersPolicy.pdf).
Principal%20Investigator/Supervisor%20Commitment%20Form%20(http:/www.udel.edu/ehs/VolunteerResearchersPolicy.pdf).
Principal%20Investigator/Supervisor%20Commitment%20Form%20(http:/www.udel.edu/ehs/VolunteerResearchersPolicy.pdf).
http://www.udel.edu/ehs/chemhygieneplan.pdf
http://www.udel.edu/ehs/minorsresearchpolicy.pdf
http://www.udel.edu/OHS/chemhygieneplan.pdf
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a. Right-To-Know 

 

b. Chemical Safety/Hygiene Plan 

 

c. Any or all of the following, based on work performed: 

 

1. Corrosive Chemical Safety 

2. Laboratory Ventilation Safety 

3. Chemical Waste Disposal  

4. Laser Safety 

5. Radioactive Materials Safety 

6. Biosafety 

7. Bloodborne Pathogens 

8. X-Ray Device Safety 

9. Department or Laboratory Specific Training 

10. Hydrofluoric Acid Safety  

 

10.8.5.c The Visiting Scholar is under the supervision of a faculty member 

in the laboratory or area where the work will occur. 

 

10.8.5.d The Principal Investigator or Faculty Member must assure that the 

Visiting Scholar reviews all Job Hazard Analysis (JHA) and 

Standard Operating Procedures (SOP).  Written copies shall be 

provided.  EHS shall review the JHAôs or SOPôs to assure all 

safety issues are addressed. 

 

10.8.5.c The Visiting Scholar must use all required personal protective 

equipment.  Each college, school, department, division or unit 

should make available to each Visiting Scholar required to wear 

personal protective equipment the devices appropriate for the 

activity and hazards involved.  The Visiting Scholar may be 

required to purchase certain individualized items of personal 

protective equipment.  

 

10.8.5.d The Visiting Scholar must be monitored and supervised by a 

knowledgeable and experienced employee until the principal 

investigator is comfortable that the individual can work 

independently.  They must not work alone while performing 

hazardous operations or while working with hazardous materials. 

 

10.8.5.e The Visiting Scholar must follow all Departmental and University 

safety procedures and policies. 

 

10.8.5.f The Departmental Safety Committee or Departmental Chemical 

Hygiene Officer should perform spot inspections of the work and 

assure that all training is complete. 
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10.8.5.g The Release of Liability and Waiver Claim Form 

(http://www.udel.edu/ehs/VisitingResearchersPolicy.pdf) must be 

completed by the Visiting Scholar. 

 

10.8.5.h The responsible Faculty member must complete the Principal 

Investigator/Supervisor Commitment Form 

(http://www.udel.edu/ehs/VisitingResearchersPolicy.pdf). 

http://www.udel.edu/ehs/VisitingResearchersPolicy.pdf
http://www.udel.edu/ehs/VisitingResearchersPolicy.pdf
Principal%20Investigator/Supervisor%20Commitment%20Form%20(http:/www.udel.edu/ehs/VisitingResearchersPolicy.pdf).
Principal%20Investigator/Supervisor%20Commitment%20Form%20(http:/www.udel.edu/ehs/VisitingResearchersPolicy.pdf).
Principal%20Investigator/Supervisor%20Commitment%20Form%20(http:/www.udel.edu/ehs/VisitingResearchersPolicy.pdf).
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Chapter 11:  Physical Hazards/Special Precautions 

 

11.1 "Physical hazard" refers to a chemical for which there is evidence that it is a 

combustible liquid, a compressed gas, explosive, flammable, an organic peroxide, an 

oxidizer, pyrophoric, unstable (reactive) or water reactive.  Materials which present a 

physical hazard can be safely used if the specific hazard(s) are understood, and 

measures are taken to address the hazards.  If appropriate precautions are not taken, a 

fire, an explosion, unwanted corrosion, personal injury, or property damage could 

occur. 

 

11.2 Certain chemicals cannot be safely mixed or stored with other chemicals because a 

severe reaction can take place or an extremely toxic reaction product can result.  See 

the Hazardous Material Safety Manual for a table of incompatible chemicals (pages 

9-11). 

 

11.2.1 Special Precautions for Working with Flammables and Combustibles 

 

11.2.1.a Flammable/Combustible Liquids:  Materials which under standard 

conditions can generate sufficient vapor to cause a fire in the 

presence of an ignition source.  The vapors of these materials are 

invisible, and a vapor trail to an ignition source away from the 

immediate area can result in a flashback.  Flammables are more 

hazardous at elevated temperatures due to more rapid vaporization.  

In addition, flammable and combustible materials react with 

oxidizers which can result in a fire. 

 

11.2.1.b Eliminate ignition sources such as open flames, smoking materials, 

hot surfaces, sparks from welding or cutting, operation of electrical 

equipment, and static electricity.  Post conspicuous "No Smoking" 

signs in areas where flammable materials are used or stored. 

 

11.2.1.c Minimize the quantity kept in the work area. 

 

11.2.1.d Store in approved flammable liquid containers (safety cans) and 

storage cabinets, or in a special storage room designed for that 

purpose.  Store away from oxidizers. 

 

11.2.1.e Flammable liquids stored in glass containers shall not exceed 1 

quart.  Exception: for conditions where chemical purity must be 

protected, flammable liquids stored in glass containers shall not 

exceed 1 gallon. 

 

11.2.1.f Refrigerators and freezers used for the storage of flammables shall 

be explosion proof or lab safe. 
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11.2.1.g Assure there is proper bonding and grounding when it is required, 

such as when transferring or dispensing a flammable liquid from a 

large container or drum.  Assure bonding and grounding is checked 

periodically. 

 

11.2.1.h Assure appropriate sprinkler system and/or fire extinguishers are in 

the area. 

 

11.3 Special Precautions for Working with Corrosives 

 

11.3.1 Corrosives:  Materials which can react with the skin causing burns similar to 

thermal burns, and/or which can react with metal causing deterioration of the 

metal surface. Acids and bases are corrosives. 

 

11.3.1.a Containers and equipment used for storage and processing of 

corrosive materials must be corrosion resistant. 

 

11.3.1.b Eye protection and chemical protective gloves must always be 

used when handling corrosive materials.  A face shield, rubber 

apron, and rubber boots may also be appropriate, depending on the 

work performed. 

 

11.3.1.c When mixing concentrated acids with water, add the acid slowly to 

water.  Never add water to acid. 

 

11.3.1.d Acids and bases must be stored separately from each other.  

Organic acids must be stored with flammable materials, separate 

from oxidizers and oxidizing acids. 

 

11.3.1.e An eyewash and safety shower must be readily accessible (within 

the room or area) to areas where corrosives are used and stored.  In 

the event of skin or eye contact with corrosives, immediately flush 

the area of contact with cool water for 15 minutes.  Remove all 

affected clothing. Seek medical assistance. 

 

11.4 Special Precautions for Working with Oxidizers 

 

11.4.1 Oxidizers:  Materials which react with other substances by accepting electrons 

and undergoing reduction. This reaction may result in fire or explosion.  The 

intensity of the reaction depends on the oxidizing-reducing potential of the 

materials involved.  Oxidation reactions are the most frequent cause of 

chemical accidents. 

 

11.4.1.a Know the reactivity of the materials involved in the experiment or 

process.  Assure there are not extraneous materials in the area 

which could become involved in a reaction. 
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11.4.1.b If the reaction can be violent or explosive, use shields or other 

methods for isolating the materials or the process. 

 

11.4.1.c Use the minimum amounts necessary for the procedure.  Do not 

keep excessive amounts of the material in the vicinity of the 

process. 

 

11.4.1.d Store properly, away from organic materials, flammable materials 

and reducers. 

 

11.5 Water Reactive Materials:  Materials which react with water to produce a flammable 

or toxic gas, or other hazardous conditions, often a fire or explosion results.  Special 

precautions for safe handling of water reactive materials will depend on the specific 

materials, and the conditions of use and storage.  Contact the Department Chemical 

Hygiene Officer or the Department of Environmental Health and Safety for 

information on the safe use of a specific material.  Examples of water reactives 

include alkali metals such as lithium, sodium, and potassium; acid anhydrides, and 

acid chlorides. 

 

11.6 Pyrophoric Materials:  Materials which ignite spontaneously upon contact with air.  

Often the flame is invisible.  Examples of pyrophoric materials are silane, silicon 

tetrachloride, white or yellow phosphorous.  Pyrophorics should be used and stored in 

inert environments. 

 

11.7 Special Precautions for Working with Peroxidizables 

 

11.7.1 Peroxidizables:  Materials which react with oxygen to form peroxides which 

can explode with impact, heat, or friction such as removing a lid.  Since 

these chemicals may be packaged in an air atmosphere, peroxides can form 

even though the container has not been opened.  Examples of peroxidizables 

include ethyl ether, tetrahydrofuran, isopropyl ether, liquid paraffins 

(alkanes), and olefins (alkenes).  

 

11.7.1.a Date all peroxidizables upon receipt and upon opening.  Unless 

an inhibitor has been added by the manufacturer, materials 

should be properly disposed of after 18 months from the date of 

receipt or 3 months from the date of opening. 

 

11.7.1.b Do not open any container which has obvious crystal formation 

around the lid. 

 

11.7.1.c Other special precautions are similar to those used for 

flammables. 

 

11.8 Special Precautions for Working with Light-Sensitive Materials 
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11.8.1 Light-Sensitive Materials:  Materials which react in the presence of light, 

forming new compounds which can be hazardous, or resulting in conditions 

such as pressure build-up inside a container which may be hazardous. 

 

11.8.1.a Store light-sensitive materials in a cool, dark place in amber 

colored bottles or other containers which reduce or eliminate 

penetration of light. 

 

11.8.1.b Date containers on receipt and upon opening, and dispose of 

surplus material after one year if unopened or 6 months if 

opened. 

 

11.9 Special Precautions for Working with Shock-Sensitive or Explosive Materials 

 

11.9.1 Shock-Sensitive/Explosive Materials:  Compounds which can spontaneously 

release large amounts of energy under normal conditions, or when struck, 

vibrated, or otherwise agitated.  Some chemicals become increasingly 

shock-sensitive with age.  Of great concern in the laboratory is the 

inadvertent formation of explosive or shock-sensitive materials such as 

peroxides, perchlorates (from perchloric acid), and azides.  A list of 

materials which can be shock-sensitive is provided in the Hazardous 

Material Safety Manual. 

 

11.9.1.a Contact the Department of Environmental Health and Safety at 

831-8475 when work with shock-sensitive or explosive materials 

is planned or when it is suspected that the inadvertent formation 

of shock-sensitive materials in ductwork, piping, or chemicals 

being stored has occurred. 

 

11.9.1.b Obtain prior approval for the purchase and use of the materials.  

Receive prior approval from DEHS and the Departmental 

Chemical Hygiene Officer for the possession and use of the 

material.  See Appendix H 

(http://www.udel.edu/ehs/reactivesop.doc) for the SOP/Approval 

Form for the Use of High Explosive and Reactives.  Chemical 

Hygiene Committee Approval may be required based on the 

specifics of the experiment.   

 

11.9.1.c Date all containers of explosive or shock-sensitive materials 

upon receipt and when opened.  Unless an inhibitor has been 

added, unopened shock-sensitive materials should be discarded 

within 12 months after receipt.  Open containers of shock-

sensitive materials should be discarded within 6 months of the 

date opened. 

 

http://www.udel.edu/ehs/hazmatman.pdf
http://www.udel.edu/ehs/hazmatman.pdf
http://www.udel.edu/ehs/HighHazCarcinogenSOPForm.doc
http://www.udel.edu/ehs/HighHazCarcinogenSOPForm.doc
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11.9.1.d Use the minimum amount of materials necessary for a procedure.  

Keep a minimum amount of material on hand. 

 

11.9.1.e If there is a chance of explosion, use barriers or other methods 

for isolating the materials or the process. 

 

11.10 Special Precautions for Working with Cryogens 

 

11.10.1 Cryogens:  Some of the hazards associated with cryogens are fire, pressure, 

embrittlement of materials, and skin or eye burns upon contact with the 

liquid.  Cryogens condense oxygen from the air, creating an oxygen rich 

atmosphere, increasing potential for fire if flammable or combustible 

materials and a source of ignition are present.  Pressure is a hazard because 

of the large expansion ratio from liquid to gas, causing pressure to build up 

in containers.  Many materials become brittle at extreme low temperatures.  

Brief contact with materials at extreme low temperatures can cause burns 

similar to thermal burns. 

 

11.10.1.a Equipment should be kept clean, especially when working with 

liquid or gaseous oxygen. 

 

11.10.1.b Mixtures of gases or fluids should be strictly controlled to 

prevent formation of flammable or explosive mixtures. 

 

11.10.1.c For flammable cryogens the precautions provided in the 

"Flammable/Combustible Materials" section of this plan should 

be used. 

 

11.10.1.d Always wear safety glasses with side shields or goggles when 

handling cryogens.  If there is a splash or spray hazard, a full 

face protector, an impervious apron or coat, cuff less trousers, 

and high topped shoes must be worn.  Watches, rings, and other 

jewelry should not be worn.  Gloves must be liquid impervious 

and sufficiently large to be readily thrown off should a cryogen 

be spilled.  Respirators may be required if the cryogen is toxic 

and sufficient local exhaust ventilation is not available. 

 

11.10.1.e Containers and systems containing cryogens must have pressure 

relief mechanisms. 

 

11.10.1.f Containers and systems must be capable of withstanding extreme 

cold without becoming brittle. 

 

11.10.1.g Bulk filling areas may require oxygen detection and special 

ventilation. 
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Chapter 12:  Health Hazards/Special Precautions 

 

12.1 "Health Hazard" refers to chemicals for which there is statistically significant 

evidence based on at least one study conducted in accordance with established 

scientific principles that acute or chronic health effects may occur in exposed 

employees.  This term includes chemicals which are Substances Known to be Human 

Carcinogens, Reasonably Anticipated to be Human Carcinogens, toxic or highly toxic 

agents, reproductive toxins (http://www.udel.edu/ehs/reproductive.html), irritants, 

corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents which act on 

the hematopoietic system and agents which damage the lungs, skin, eyes, or mucous 

membranes.  For a discussion of industrial toxicology and information on health 

hazards associated with specific chemicals, refer to the Hazardous Material Safety 

Manual. 

 

12.2 For many toxic materials, hygienic standards have been established and action must 

be taken to assure personnel do not receive exposures in excess of these standards.  

These standards may be referred to as Threshold Limit Values (TLVs) or Permissible 

Exposure Limits (PELs). For specific information on the terms TLV or PEL, refer to 

the glossary in the Hazardous Material Safety Manual. 

 

12.3 The MSDS will list the hygienic standard for the hazardous chemical or each 

component of a mixture.  In addition, the Department Chemical Hygiene Officer and 

the Department of Environmental Health and Safety Office has a complete listing of 

published TLVs and PELs and other works concerning the subject of industrial 

toxicology.  If you would like to conduct a more thorough review of a particular 

compound, or if you would like an evaluation of the exposure to a specific material 

used in your work area, contact the Department of Environmental Health and Safety. 

 

12.4 Protection from health hazards is provided by assuring exposure to such hazards is 

minimized or eliminated.  To minimize the exposure, it is necessary to determine the 

route by which the exposure may occur, i.e. inhalation, skin contact, puncture, 

ingestion, or a combination of exposure routes. 

 

12.5 Special Precautions for Working with Allergens 

 

12.5.1 Allergens:  A wide variety of substances can produce skin and lung 

hypersensitivity. Examples include diazomethane, chromium, nickel 

bichromates, formaldehyde, isocyanates, and certain phenols.  Wear suitable 

gloves to prevent hand contact with allergens or substances of unknown 

allergenic activity.  Limit contact and exposure to latex.  Conduct aerosol 

producing procedures in a fume hood. 

 

12.6 Safe Work Environment for Reproductive Health 

 

12.6.1 Materials with undesirable reproductive effects can affect both men and 

women.  A reproductive toxicant interferes with reproductive or sexual 

http://www.udel.edu/ehs/reproductive.html
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function of the male or the female from puberty through adulthood.  A 

developmental toxicant produces an effect in the offspring from conception 

through puberty.  There are four principal manifestations; death of the 

unborn child, structural abnormality, altered growth, functional deficiency.  

Developmental toxicants have been found to cause tertiary and quaternary 

effects.  For example, mutagens and teratogens are substances that may 

affect the embryo, fetus or the exposed person in a manner, which produces 

cancer or disease.  As long as there is a potential for conception, the 

student/employee must consider the reproductive effects of the materials 

with which they are routinely in contact.  Certain chemicals can pass 

through the breast milk to a nursing child.  Other chemicals can be brought 

home on clothing and impact the health of very young children and an 

unborn child.  Physical hazards, such as noise, can also impact reproductive 

health. 

 

12.6.2 A worker or student in the research environment should consider two 

principal issues.  The first concern is to identify potential hazards that they 

may be exposed to in their research setting.  The second issue involves the 

adaptation of the work routine to minimize or eliminate these hazards. 

 

12.6.3 The most common hazard potential in many labs is exposure to chemicals.  

The individual must become familiar with the potential dangers of the 

chemicals found and used within the lab.  This information can be found on 

the Material Safety Data Sheet (MSDSs) available in each lab or through the 

Department of Environmental Health and Safety. 

 

12.6.4 In the laboratory, begin minimizing exposure potential through 

implementation of prudent lab practices to prevent skin contamination or 

inhalation.  Whenever possible, conduct processes in a chemical fume hood 

and wear proper protective gloves to reduce exposure potential.  For work 

that can not be conducted in the chemical fume hood and a mutagen or 

teratogen is involved, contact your supervisor and the Department of 

Environmental Health and Safety for a job hazard analysis.  In addition, 

individuals should consult with co-workers in the lab regarding their use of 

potentially harmful chemicals. 

 

12.6.5     All personnel who use any reproductive toxins perform any operations that 

may impact a workerôs reproductive health must complete the following 

procedures prior to initiating work:  

 

12.6.5.a Obtain prior approval for the purchase and use of the materials.  

Receive prior approval from DEHS and the Departmental 

Chemical Hygiene Officer for the possession and use of the 

material.  See Appendix H 

(http://www.udel.edu/ehs/reprotoxsop.doc) for the SOP/Approval 

Form for the Use of Reproductive Toxins. 

http://www.udel.edu/ehs/HighHazCarcinogenSOPForm.doc
http://www.udel.edu/ehs/HighHazCarcinogenSOPForm.doc
http://www.udel.edu/ehs/reprotoxsop.doc
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12.6.5.b Review each use of reproductive hazards with research 

supervisor, the Department Chemical Hygiene Officer and the 

Department of Environmental Health and Safety.  

 

12.6.5.c Label the containers as follows:  REPRODUCTIVE 

HAZARD:  READ SPECIFIC PROCEDURES FOR USE.  

 

12.6.5.d Store these substances in unbreakable containers or unbreakable 

secondary containers in well-ventilated areas.  

 

12.6.5.e Guard against spills and splashes.  Ensure the engineering 

controls are operating properly before initiating work.  

 

12.6.5.f Notify your supervisor or the Department Chemical Hygiene 

Officer and the Department of Environmental Health and Safety 

of all incidents of exposure or spills.  The Department of 

Environmental Health & Safety will arrange for a medical 

consultation if necessary. 

 

12.6.5.g Use and store reproductive hazards only in designated (restricted 

access) areas placarded with appropriate warning signs.  A 

designated area is defined as a fume hood, glove box, portion of 

a laboratory, or an entire laboratory room designated as the only 

area where work with quantities of carcinogenic or highly toxic 

chemicals shall be conducted.  Designated areas shall be posted 

and their boundaries clearly marked.  Only those persons trained 

to work with the chemicals of concern will work with those 

chemicals in a designated area. 

 

12.6.5.h See Appendix E of CHP for a Partial List Of Reproductive 

Toxins. 

 

12.6.6 Workers concerned about reproductive health must be made aware of the 

hazards before beginning work in the laboratory.  The worker can 

voluntarily declare that there is a concern about the reproductive hazards 

they are working with.  It is recommended that the worker consult their 

personal physician and provide a list of the chemical used in the laboratory.  

The final decision to continue to work in the laboratory rests with the 

employee.  The employee can request permission to work on a different 

project, request a leave of absence, request medical leave or resign. 

 

 12.7 Highly Toxic chemicals and Chemical Carcinogens 

 

12.7.1 Definition of Highly Toxic Chemicals: 

 

http://www.udel.edu/OHS/reproductive.html
http://www.udel.edu/OHS/reproductive.html
http://www.udel.edu/OHS/reproductive.html
http://www.udel.edu/OHS/reproductive.html
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According to the Occupational Safety and Health Administration (OSHA), 

"highly toxic" is any chemical falling within any of the following categories: 

 

1. A chemical that has a median lethal dose 50 (LD50) of 50 

milligrams or less per kilogram of body weight when 

administered orally to albino rats weighing between 200 and 

300 grams each. 

 

2. A chemical that has a median lethal dose 50 (LD50) of 200 

milligrams or less per kilogram of body weight when 

administered by continuous contact for 24 hours (or less if 

death occurs within 24 hours) with the bare skin of albino 

rabbits weighing between 2 and 3 kilograms each. 

 

3. A chemical that has a median lethal concentration 50 (LC50) 

in air of 200 parts per million by volume or less of gas or 

vapor, or 2 milligrams per liter or less of mist, fume, or dust, 

when administered by continuous inhalation for one hour (or 

less if death occurs within one hour) to albino rats weighing 

between 200 and 300 grams each. 

 

12.7.1.b  See Appendix E of the Chemical Hygiene Plan for a partial list 

of highly toxic chemicals. 

 

12.7.1.c Examples of Toxicity and Dose 

  

Toxicity rating Animal LD50 
Lethal Dose When Ingested a 

by 70-kg (150 lb) human 

Extremely toxic < 5 mg/kg A taste (< 7 drops) 

Highly toxic 5-50 mg/kg 7 drops - 1 tsp 

Moderately toxic 50-500 mg/kg 1 tsp-1 ounce 

Slightly toxic 500 mg/kg 1 ounce - 1 pint 

 

Source: Prudent Lab Practices (1995) 

 

* If this toxicity information can not be found on the MSDS, please 

contact DEHS for assistance/clarification. 

 

12.7.2 Definition of Carcinogen: 

 

12.7.2.a According to the Occupational Safety and Health Administration 

(OSHA), a carcinogen is any substance which meets one of the 

following criteria.  See Appendix E of the CPR for a partial list 

of known and anticipated chemical carcinogens:  
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1. It is regulated by OSHA as a carcinogen; or  

 

2. It is listed under the category, "known to be carcinogens," in 

the Annual Report on Carcinogens published by the National 

Toxicology Program (NTP)(latest edition) - 

http://ntp.niehs.nih.gov; or 

 

3.   It is listed under Group 1 ("carcinogenic to humans") by the   

International Agency for research on Cancer Monographs 

(IARC) (latest editions) ï  

 http://monographs.iarc.fr/ENG/Classification/index.php; or 

 

4.   It is listed in either Group 2A or 2B by IARC - 

http://monographs.iarc.fr/ or under the category, "reasonably 

anticipated to be carcinogens" by NTP - 

http://ehp.niehs.nih.gov/, and causes statistically significant 

tumor incidence in experimental animals in accordance with 

any of the following criteria:  

 

i. After inhalation exposure of 6-7 hours per day, 5 days per 

week, for a significant portion of a lifetime to dosages of 

less than 10 mg/m
3
;  

 

ii . After repeated skin application of less than 300 mg/kg of 

body weight) per week; or; 

 

iii . After oral dosages of less than 50 mg/kg of body weight 

per day. 

 

12.7.3 Precautions/Safe work Practices for working with Highly Toxic Chemicals 

and Chemical Carcinogens: 

 

12.7.3.a All personnel who use any highly toxic chemicals and/or 

carcinogens must complete the following procedures prior to 

initiating work:  

 

1.      Obtain prior approval for the purchase and use of the 

materials 

 

i. Highly Toxic Materials:   Receive prior approval from 

DEHS and the University Chemical Hygiene Committee 

(CHC) for the possession of highly toxic chemicals.  See 

Appendix H (http://www.udel.edu/ehs/highlytoxicsop.doc) 

for the SOP/Approval Form for Use of Highly Toxic 

Material. 

 

http://ntp.niehs.nih.gov/
http://monographs.iarc.fr/ENG/Classification/index.php
http://monographs.iarc.fr/
http://ehp.niehs.nih.gov/
http://www.udel.edu/ehs/HighHazCarcinogenSOPForm.doc
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ii.  Carcinogenic Materials:  Receive prior approval from 

DEHS and the local Departmental Chemical Hygiene 

Officer for the possession and use of the carcinogenic 

chemicals.  See Appendix H 

(http://www.udel.edu/ehs/carcinogensop.doc) for the 

SOP/Approval Form for Use of Carcinogenic Material. 

 

2.      A written job hazard analysis (JHA) outlining the hazards as 

well as the engineering and administrative controls must be 

generated to reduce or eliminate the hazard (i.e. PPE and 

local exhaust ventilation).  This analysis must be conducted 

by knowledgeable personnel who have experience and 

expertise with the process.  Each JHA is to be updated every 

5 years or any time there is a change in the operation.  

Additionally, the JHAôs shall be kept on record for the life of 

the project and made readily accessible to laboratory 

personnel.  In general, JHAs can be integrated into a 

laboratory procedure, protocol or standard operating 

procedure (SOP).  The SOP/Approval Form, generated by 

DEHS and the CHC, can serve as a JHA.   

 

3.      Proper training and information must be shared with all 

laboratory personnel working with or around these 

chemicals.  This training must include at least the hazards of 

the chemicals, the technology of the process and equipment 

involved.  All of the following should be covered: all 

information in the MSDS; process diagrams; process 

chemistry; inventory; safe upper and lower temperatures; 

pressures; flows or compositions to be used; instrument 

information; relief systems; ventilation needs; electrical 

issues; materials of construction; safety systems; 

consequences of failure to adhere to the safety controls and 

any other information that could affect the process safety.  

This training shall be documented and kept in the lab and a 

copy sent to EHS. 

 

4.      A written standard operating procedure (SOP) must be 

readily accessible to the laboratory personnel at all times.  

This is to include initial start up, normal operations, 

emergency conditions and shutdown procedures.  These will 

be re-evaluated anytime there is a change to the operation 

and a copy is to be kept in the laboratory. 

 

5.      Conduct a cold/dry run prior to using any chemicals.  Work 

through the process without actually using the chemicals in 

an effort to anticipate problems that may arise. 

http://www.udel.edu/ehs/HighHazCarcinogenSOPForm.doc
http://www.udel.edu/ehs/HighHazCarcinogenSOPForm.doc
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12.7.3.b Safe/Prudent work practices: 

 

1. Consult at least three resources (e.g. MSDSôs) that list toxic 

properties of known substances and learn what is known 

about the substance that will be used.  Follow the specific 

precautions and procedures for the chemical. 

 

2. Ensure that the chemical fume hood/glove box or other 

mechanical engineering control is properly functioning prior 

to initiating work each time. 

 

3. Use and store highly toxic substances and or carcinogens 

only in designated (restricted access) areas placarded with 

appropriate warning signs.  A designated area is defined as a 

fume hood, glove box, portion of a laboratory, or an entire 

laboratory room designated as the only area where work with 

quantities of carcinogenic or highly toxic chemicals shall be 

conducted.  Designated areas shall be posted and their 

boundaries clearly marked.  Only those persons trained to 

work with the chemicals of concern will work with those 

chemicals in a designated area. 

 

4. On leaving the designated area, remove protective apparel 

and thoroughly decontaminate or dispose of contaminated 

items or shoes as solid chemical waste.  Thoroughly wash 

hands and forearms. 

 

5. Use a fume hood or other containment device for procedures.  

It may be necessary to consider incorporating a trap for 

released vapors to prevent their discharge with fume hood 

exhaust. 

 

6. Maintain inventory records of the amounts of materials on 

hand, amounts used, and the names of the workers involved 

(tracking the substance cradle to grave). 

 

7. Store contaminated waste in closed, suitably labeled, 

impervious containers. 

 

8. Use a wet mop/wipe methods or a vacuum with a HEPA 

filter to decontaminate surfaces.  DO NOT SWEEP DRY 

POWDERS. 

 

9. Protect vacuum pumps against contamination with scrubbers 

or HEPA filters and vent effluent into the hood. 
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10. Decontaminate vacuum pumps or other contaminated 

equipment, including glassware, before removing them from 

the designated area.  Decontaminate the designated area 

before normal work is resumed. 

 

11. Work inside fume hood in secondary containers, use 

mechanical means to handle equipment/chemicals whenever 

possible.  Assure that at least 2 trained people are present at 

all times. 

 

12. Store breakable containers in chemically resistant secondary 

containers; also work and mount apparatus inside a 

secondary container or cover work and storage surfaces with 

removable, absorbent, plastic backed paper. 

 

12.7.3.h Accident/Emergency procedure: 

 

1. Be prepared for accidents and spills by having the 

appropriate spill/exposure kit in the laboratory or other 

immediately accessible area, i.e. the unlocked adjoining 

laboratory or unlocked common area.  If the chemical 

requires a specific response (e.g. hydrofluoric acid), initiate 

the specific procedure immediately and seek medical 

attention. 

 

2. Ensure that the laboratory/hazardous material use area has a 

University Emergency Procedure Poster in preparation for 

general spills or exposures procedures. 

 

12.7.4 Exemptions to 12.7.3.a 

 

12.7.4.a The use and purchase of dilute solutions and mixtures of highly 

toxic or carcinogenic materials will not be required to comply 

with 12.7.3.a.1 and 12.7.3.a.5.  It is important to note that the 

process of making the stock solution or mixture must comply 

with all aspects of the CHP, including 12.7.3.a.1 and 12.7.3.a.5.  

A dilute solution of the materials is described as follows: 

 

1. Dilute Highly Toxic Material Mixture or Solution ï a mixture 

or solution of highly toxic materials and non-hazardous 

solution (buffer, DI Water, etc.) in such a ratio that increases 

the LD50 or LC50 above the definitions listed in section 

12.7.1.  Solutions in hazardous materials such as dimethyl 

sulfoxide, flammable liquids or corrosive liquids would still 

be regulated due to potential synergetic effects. 
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2. Dilute Carcinogenic Material Mixture or Solution ï a 

solution or mixture containing less than 0.1% carcinogenic 

material by weight in a non-hazardous solution (buffer, DI 

Water, etc.).  Solutions in hazardous materials such as 

dimethyl sulfoxide, flammable liquids or corrosive liquids 

would still be regulated due to potential synergetic effects. 

 

12.7.5 Approval Process for the Use of Highly Toxic Materials 

 

12.7.5.a Step 1: Consult the following resources to determine if the 

chemical or substance meets the definition. 

 

1. Chemical and Physical Characteristics of Highly Toxic and 

Carcinogenic Materials  

 

2. Chapter 12 of the University Chemical Hygiene Plan  

 

3. Appendix E of the Chemical Hygiene Plan  

 

4. The MSDS for the chemical or substance 

 

5. ChemWatch (EHS's online MSDS Program) 

 

6. Registry of Toxic Effects of Chemical Substances (RTECS) 

 

12.7.5.b Step 2:  Go to EHS's online Standard Operating Procedures 

(SOP) and look for a generic SOP for the compound of concern.  

If a generic SOP is not available, complete a Standard Operating 

Procedure/Approval Form for Highly Toxic Materials (Word 

Format) using the MSDS as a guide.  It is important to complete 

all sections of the form.  Complete the appropriate form and send 

via e-mail to the University Chemical Hygiene Officer (CHO) at 

eich@udel.edu.  The CHO will review and make 

recommendations or changes to your procedure.  

 

12.7.5.c Step 3:  Submit this approved form with original signatures 

through campus mail to the University CHO for conditional 

approval.  Based on the material and laboratory practice, the 

Chemical Hygiene Committee (CHC) Member representing the 

department or the University CHO may need to meet with the 

Principal Investigator (PI) to discuss the material and its use.  A 

list of the CHC members and the departments they represent can 

be found at http://www.udel.edu/ehs/udchcmembers.html.  The 

PI will receive conditional approval to begin use with the 

material.  The University CHO will present the SOP at the next 

http://www.udel.edu/ehs/toxicarcinogencharac.html
http://www.udel.edu/ehs/toxicarcinogencharac.html
http://www.udel.edu/ehs/chemhygieneplan.pdf
http://www.udel.edu/ehs/chpappendixQ.pdf
http://udel.chemwatchna.com/
http://ccinfoweb.ccohs.ca/rtecs/search.html
http://www.udel.edu/ehs/labsop.html
http://www.udel.edu/ehs/labsop.html
mailto:eich@udel.edu
http://www.udel.edu/ehs/udchcmembers.html
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Chemical Hygiene Committee via email or at the next committee 

meeting for full approval.  

 

12.7.5.d Step 4:  After completion of Step 3, provide and document 

training for every worker listed in the SOP.  This training shall 

include hands-on instruction as well as a review of all JHA's, 

SOP's and the University Chemical Hygiene Plan.  

 

12.7.5.e Step 5:  Contact the University CHO or Departmental CHO to be 

present during a trial run.  At that time, the training records and 

other documentation will be inspected.  Every PI and laboratory 

worker shall have Right-To-Know, Chemical Hygiene/Chemical 

Safety and Chemical Waste Training Certificates on file in the 

laboratory.  

 

12.7.5.f Step 6:  Contact the University CHO or the Departmental CHO 

to be present the first time a process using the materials occurs.  

This can occur at the same time as Step 5.  After successful 

completion of the process, PI's will receive approval to use and 

purchase the material for two years. 

 

12.7.5.g PI's must complete the Standard Operating Procedure/Approval 

Renewal Form For Carcinogens and Highly Toxic Materials 

(Word Format) to renew the approval. 

 

12.7.6 Approval Process for the Use of Carcinogenic Materials 

 

12.7.6.a Step 1: Consult the following resources to determine if the 

chemical or substance meets the definition. 

 

1. Chemical and Physical Characteristics of Highly Toxic and 

Carcinogenic Materials  

 

2. Chapter 12 of the University Chemical Hygiene Plan  

 

3. Appendix E of the Chemical Hygiene Plan  

 

4. The MSDS for the chemical or substance 

 

5. ChemWatch (EHS's online MSDS Program) 

 

6. Registry of Toxic Effects of Chemical Substances (RTECS) 

 

12.7.6.b Step 2:  Go to EHS's online Standard Operating Procedures 

(SOP) and look for a generic SOP for the compound of concern.  

If a generic SOP is not available, complete a Standard Operating 

http://www.udel.edu/ehs/SOPReregistration.doc
http://www.udel.edu/ehs/SOPReregistration.doc
http://www.udel.edu/ehs/toxicarcinogencharac.html
http://www.udel.edu/ehs/toxicarcinogencharac.html
http://www.udel.edu/ehs/chemhygieneplan.pdf
http://www.udel.edu/ehs/chpappendixQ.pdf
http://udel.chemwatchna.com/
http://ccinfoweb.ccohs.ca/rtecs/search.html
http://www.udel.edu/ehs/labsop.html
http://www.udel.edu/ehs/labsop.html
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Procedure/Approval Form for Carcinogenic Materials (Word 

Format) using the MSDS as a guide.  It is important to complete 

all sections of the form.  Complete the appropriate form and send 

via e-mail to the Departmental Chemical Hygiene Officer 

(DCHO) for review.  The DCHO will review and make or 

recommend changes.  A list of the current Departmental 

Chemical Hygiene Officers can be found at 

http://www.udel.edu/ehs/deptcho.html.  

 

12.7.6.c Step 3:  Submit the DCHO approved form with original 

signatures through campus mail to the University CHO for final 

approval.  Based on the material and laboratory practice, the 

University CHO may need to meet with the Principal 

Investigator (PI) to discuss the material and its use or send the 

SOP/Approval Form to the Chemical Hygiene Committee for 

designated review. 

 

12.7.6.d Step 5:  After completion of Step 3, provide and document 

training for every worker listed in the SOP.  This training shall 

include hands-on instruction as well as a review of all JHA's, 

SOP's and the University Chemical Hygiene Plan.  

 

12.7.6.e After successful completion of the process, PI's will receive 

approval to use and purchase the material for two years.  PI's 

must complete the Standard Operating Procedure/Approval 

Renewal Form For Carcinogens and Highly Toxic Materials 

(Word Format) to renew the approval. 

 

12.8 Special Precautions for Work with Chemicals, Materials or Substances of Unknown 

Toxicity 

  

12.8.1     Chemical whose toxic properties are unknown are defined as a chemical for 

which there is no known statistically significant study conducted in 

accordance with established scientific principles that establishes its toxicity.  

In the absences of peer review scientific toxicity data, a research must 

assume the material is toxic and follow prudent practices. 

 

12.8.2 All personnel who use any materials with unknown toxicity must complete 

the following procedures prior to initiating work:  

 

12.8.1.a Obtain prior approval for the purchase and use of the materials.  

Receive prior approval from DEHS and the Departmental 

Chemical Hygiene Officer for the possession and use of the 

material.  See Appendix H 

(http://www.udel.edu/ehs/unknowntoxic.doc) for the SOP/Approval 

Form for the Materials with Unknown Toxicity. 

http://www.udel.edu/ehs/deptcho.html
http://www.udel.edu/ehs/SOPReregistration.doc
http://www.udel.edu/ehs/SOPReregistration.doc
http://www.udel.edu/ehs/HighHazCarcinogenSOPForm.doc
http://www.udel.edu/ehs/HighHazCarcinogenSOPForm.doc
http://www.udel.edu/ehs/unknowntoxic.doc
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12.8.1.b Review each use of the material with the research supervisor, the 

Department Chemical Hygiene Officer and the Department of 

Environmental Health and Safety.  

 

12.8.1.c Label the containers as follows:  UNKNOWN 

TOXICITY:  READ SPECIFIC PROCEDURES FOR USE.  

 

12.8.1.d Store these substances in unbreakable containers or unbreakable 

secondary containers in well-ventilated areas.  

 

12.8.1.e Guard against spills and splashes.  Ensure the engineering 

controls are operating properly before initiating work.  

 

12.8.1.f Notify your supervisor or the Department Chemical Hygiene 

Officer and the Department of Environmental Health and Safety 

of all incidents of exposure or spills.  The Department of 

Environmental Health & Safety will arrange for a medical 

consultation if necessary. 

 

12.8.1.g Use and store materials of unknown toxicity only in designated 

(restricted access) areas placarded with appropriate warning 

signs.  A designated area is defined as a fume hood, glove box, 

portion of a laboratory, or an entire laboratory room designated 

as the only area where work with quantities the chemical of 

concern shall be conducted.  Designated areas shall be posted 

and their boundaries clearly marked.  Only those persons trained 

to work with the chemicals of concern will work with those 

chemicals in a designated area. 

 

 

http://www.udel.edu/OHS/reproductive.html
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Chapter 13:  Emergency Response 

 

13.1 Plan in advance for an emergency.  What possible emergencies could occur during 

your work, e.g., fire, spill, high level chemical exposure, ventilation failure?  Are 

systems available to indicate an emergency situation, e.g., chemical exposure 

monitoring systems, chemical fume hood audible/visual alarms?  What supplies and 

equipment should be maintained in the area to assist emergency response personnel in 

the event of an emergency, e.g., eyewash and safety shower, spill control materials, 

personal protective clothing?  What training is required to handle an emergency in the 

area, e.g., emergency first aid or respirator use training?  Is it safe for you to work 

alone? 

 

13.2 Develop a written plan for each experiment or process, detailing the steps to take 

should an emergency occur.  This plan should reference and answer the questions 

listed above in 13.1.  This plan can be integrated into an experiment procedure 

document.  Provide and document training on the plan with all researchers involved 

in the experiment or process.   

 

13.3 Develop a written plan for each experiment or process, detailing the steps to make the 

operation safe should a ventilation or power failure occur.  The chance of a power or 

ventilation failure occurring is much higher especially during the summer months.  It 

is a prudent measure to have a separate plan to handle these types of emergencies.   

 

13.3 Evaluate the work area for the following: 

 

13.4.1 Chemical monitoring systems. 

 

13.4.2 Supplies and equipment required to assist emergency response personnel in 

emergency activities. 

 

13.4.3 Eyewash. 

 

13.4.4 Safety shower. 

 

13.4.5 Spill control materials. 

 

13.4.6 Personal protective clothing. 

 

13.5 Also consider whether planned work activities are safe to conduct alone.  Check to 

see that all personnel have received emergency training. 

 

13.4 Emergency Response/Fire - Other Emergencies Policy No. 7-6  

 (http://www.udel.edu/ExecVP/polprod/7-06.html) 

 

http://www.udel.edu/ExecVP/polprod/7-06.html
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Chapter 14:  Engineering Controls 

 

14.1 Exposure to hazardous materials must be controlled to the greatest extent feasible by 

use of engineering controls.  For assistance in determining engineering controls 

necessary for your work situation, contact the Department Chemical Hygiene Officer 

or the Department of Environmental Health and Safety.  Engineering controls to 

reduce or eliminate exposures to hazardous chemicals include: 

 

14.1.1 Substitution of less hazardous equipment, chemicals or processes (e.g. 

safety cans for glass bottles) 

 

14.1.2 Isolation of the operator or the process (e.g. use of barriers when handling 

explosives, or completely enclosing the process in a glove box or other 

enclosure) 

 

14.1.3 Local and general exhaust ventilation (e.g. use of chemical fume hoods) 

 

14.2  Laboratory Exhaust Systems 

 

14.2.1 Laboratory ventilation units are the primary safety equipment for protection 

from chemicals in the laboratory.  The proper use of the fume hood and 

local exhaust units are as important as the design.  Laboratory ventilation 

units are often used inefficiently or incorrectly.  These units are designed to 

pull laboratory air through the face and exhaust the contaminants through 

the ductwork.  Proper design and use of the units avoids contamination 

escaping out and into the userôs breathing zone.  Studies indicate that 50% 

of harmful exposures in the laboratory were due to improper use of 

laboratory ventilation units such as the laboratory fume hoods. 

 

14.2.2 Types of Chemical Fume Hoods and Local Ventilation Systems (LEVs) 

 

14.2.2.a Conventional Fume Hood - A constant volume of air enters the 

sash.  Lowering the sash increases the air velocity.  As the motor 

ages the sash can be lowered to provide sufficient air flow 

 

14.2.2.b By-Pass Fume Hood - A constant volume of air enters above and 

through the sash.  The by-pass hood approximates a constant 

velocity of air regardless of the sash opening.  This is also 

accomplished through the use of sash positioning sensors that 

control valves in the exhaust ductwork. 

 

14.2.2.c Auxiliary (Supplied Air) Fume Hood - Make-up air is supplied 

and is quickly exhausted through the fume hood.  Energy savings 

is realized because the unheated air that is used for make-up air 

is also exhausted.  Turbulence is created and contaminates can 
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escape.  EHS recommends against the installation of auxiliary 

fume hoods 

 

14.2.2.d Perchloric Acid Hoods - There are a number of special design 

considerations due to the hazards of H3ClO4.  Specifically 

designed to prevent the generation and build up of explosive 

perchlorates in the hood system.  Ductwork and interior areas of 

the hood are constructed with stainless steel.  No organic 

caulking compounds are used.  A wash down feature exists in the 

ductwork that allows the users to decontaminate the ductwork 

and remove any potential perchlorate contamination. 

 

14.2.2.e Vertical Wet Benches - Used in Clean Room operations.  Similar 

to a Biosafety Cabinet where a HEPA filtered clean environment 

is obtained inside the hood while still operating like a fume hood.  

Employee and product protection is obtained. 

 

14.2.2.f Ductless Fume Hoods - All air enters through the hood and is 

exhausted through a charcoal and HEPA filter.  This filtered air 

is dumped into the laboratory.  Users mst have permission of 

EHS to purchase. 

 

14.2.2.g Local Ventilation Systems 

 

1. Canopy Hoods - Usually used for point source removal and 

operations involving heat generations (ovens, AA Units). 

 

2. Snorkels (Elephant Trunks) ï Used for point source removal 

such as welding and soldering operations. Usually are 

movable. 

 

3. Trunks ï Point source, capture is best the closer you get to 

the opening.  Usually not movable. 

 

4. Slots ï Points source for particulates and vapor over baths.  

Used in photographic operations. 

 

14.2.3 Laboratory Exhaust Certification and Testing Program.  All laboratory 

exhaust units are certified by an outside contactor/manufacturer when 

installed.  Most units are tested twice a year to assure that there is sufficient 

velocity for employee protection by Environmental Health and Safety Staff.  

A Certification Sticker is applied if the unit passes.  A Do Not Use Posting 

is applied if the hood fails.  A work order is then submitted to Facilities and 

the PI/Responsible Person is advised of the situation.  EHS will retest the 

unit when Facilities has performed the repair. 
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14.2.4 Laboratory Ventilation Failures and Maintenance Shutdowns 

 

14.2.4.a During scheduled shutdowns of the laboratory ventilation system 

the following will occur: 

 

1. Facilities will send out a notice advising all occupants of the 

scheduled outage. 

 

2. EHS will communicate with the Department Chemical 

Hygiene Officer, Safety Committee Chair, Laboratory 

Manager or Building Representative. 

 

3. A notice will be attached to all fume hoods and posted in 

conspicuous locations in the building.  This may be done by 

EHS staff or the effected department staff depending on the 

situation.  This notice advises the users of the outage, lists the 

required actions to protect the maintenance staff who are 

working on the system and the building occupation and lists 

the activities that are prohibited for the duration of the 

outage.  EHS will perform periodic walk-throughs to assure 

compliance. 

 

4. In general, the follow user shall take the following steps: 

 

a. All chemicals and hazardous materials must be sealed 

and closed. 

b. Researchers should make an effort to move all 

chemicals and other hazardous materials from the 

fume hoods and store them in their proper storage 

cabinets. 

c. All gas cylinders valves must be closed. 

d. All processes and reactions involving hazardous 

materials must be stopped and made safe. No 

reactions are permitted to occur during the outage. 

 

14.2.4.b If the laboratory ventilation fails (not associated with a schedule 

outage), users must immediately make all operations safe, seal all 

chemical bottles and containers, close all gas cylinder valves and 

completely close all fume hood sashes.  All users must evacuate 

the laboratories and contact Facilities to advise them of the 

situation. 
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Chapter 15:  Ventilation Controls 

 

15.1 Check the MSDS to determine ventilation requirements. Expressions on an MSDS 

such as those listed below indicate a need for ventilation: 

 

15.1.1 Use with adequate ventilation or avoid vapor inhalation 

 

15.1.2 Use in a fume hood or provide local exhaust ventilation 

 

15.2 Ventilation recommendations must be adapted to the worksite and the specific 

process. Contact the University Chemical Hygiene Officer, the Department Chemical 

Hygiene Officer or the Department of Environmental Health and Safety for assistance 

in determining specific ventilation requirements for your work situation. 

 

15.3 Proper Use of Ventilation Systems 

 

15.3.1 As a rule of thumb, use a hood or other local ventilation device when 

working with any appreciably volatile substance with a PEL or TLV of less 

than 50 ppm. 

 

15.3.2 Never work with hazardous materials if the required ventilation system is 

not working. 

 

15.3.3 The Department of Environmental Health and Safety tests and certifies all 

fume hoods biannually.  In addition all local ventilation systems have been 

equipped with magnahelic gauges or other audible/visual alarms to indicate 

operating status.  If there are any questions concerning the adequacy of a 

fume hood or the procedures for safe use of a fume hood, contact the 

Department of Environmental Health and Safety. 

 

15.4  Laboratory Fume Hood Operating Procedures 
 

15.4.1 Define the hazard level of the proposed work and locate a hood that meets 

the respective standard.  Refer to the yellow sticker on the left side of the 

hood for certification velocity. 

 

Hazard Level Required Face Velocity (fpm) 

Low Toxicity  60-80 

Moderate Toxicity or Odorous Vapors 80-100 

Highly Toxic, including Carcinogens 100-125 

Radioactive Materials 100-125 

 

15.4.2 Visually check the magnehelic gauge or audible/visual alarm to verify that 

the system is operational. 
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15.4.3  Clear the hood deck. 

 

15.4.4 When appropriate, line the deck with plastic backed absorbent paper taking 

care not to block air foils. 

 

15.4.5 Locate work at least 6 inches inside the sash and center relative to the hood 

sides.  Set up equipment/apparatus to allow maximum flow of air across the 

deck surface.  It may be necessary to elevate large pieces of equipment on 

blocks to allow air to flow under the equipment.  This will minimize 

unwanted air currents that may allow contaminants to leave the front area of 

the fume hood and cause unwanted exposures.  Use a length of tape to mark 

out six inches. 

 

15.4.6 Do not store chemicals or equipment inside your fume hood if they are not 

needed for the current experiment or process. 

 

15.4.7 Use your fume hood sash as a safety shield when working in a fume hood.   

Work with the sash at the proper level as indicated by the certification 

sticker placed on the fume hood.  Some chemical fume hoods are equipped 

with horizontal sashes (sashes that move left to right).  Position the 

horizontal sash unit directly in front of the researcher if possible.  Contact 

Environmental Health and Safety to evaluate your work area. 

 

15.4.8 Prepare a plan of action in case of an emergency, such as a power failure. 

Your plan should include what actions are to be taken to make the operation 

and materials in the unit safe.  Know where your fire extinguisher is located. 

Verify that it is approved for the materials being used. Contact EHS to 

receive fire extinguisher training.  Dial 911 on the Newark campus or 9-911 

on the Lewes, Georgetown and Wilmington campuses should an emergency 

occur. 

 

15.4.9 To achieve maximum entrainment of room air and to increase the capture 

capacity of the chemical fume hood: 

 

15.4.9.a Close windows and doors. 

 

15.4.9.b Limit pedestrian traffic in the hood area, turn off portable fans.  

These currents draw contaminants out of the fume hood.  Do not 

direct any other ventilation (portable vans, HVAC ductwork) 

towards a fume hood. 

 

15.4.9.c Limit operator body movement.  Use well controlled movements 

when hands and arms are in the fume hood.  Avoid movements 

that may draw contaminants out of the hood. 

  

15.4.9.d Lower the hood sash to the operating level. 
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15.4.9.e Blocked exhaust ports or baffles.  Objects placed in close 

proximity to return ducts and baffles tend to interfere with air 

being pulled from the back portion of the fume hood.  Place large 

equipment on stands to allow air flow underneath, remove 

unnecessary chemicals and equipment, and place them in a 

proper storage location. 

 

15.4.9.f Heating and air conditioning vents that negatively impact fume 

hood/ventilation equipment performance. 

 

15.4.10 A chemical fume hood is to be used in conjunction with the appropriate 

personal protective equipment. 

 

15.4.11 Never work in a fume hood with a broken sash. Never attempt to lower a 

fume hood sash that has been broken.  Never work in a chemical fume hood 

if the A/V alarm is sounding or you believe there is inadequate flow.  

Contact Facilities at 831-1141 (or fixit@udel.edu) or EHS to have the sash 

repaired. 
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Chapter 16:  Personal Protective Equipment  

 

16.1 General Requirements 

 

16.1.1 Safety glasses are required in a laboratory when eye hazards are present.  

See Policy 7-23, Eye Protection (http://www.udel.edu/ExecVP/polprod/7-

23.html).  In general, safety glasses are required at all times in all 

laboratories except computer laboratories.  Personnel are required to 

evaluate their procedures to determine that safety glasses alone are 

sufficient.  Researchers must upgrade to chemical safety splash goggles if a 

splash, spray or mist hazard exists.  In general, safety glasses can be worn if 

the fume hood sash is properly positioned to provide the splash, spray and 

mist protection, otherwise indirect venting chemical safety splash goggles 

must be worn. 

 

16.1.1.a Eye and face injuries are prevented by the use of the following: 

 

1. Safety Glasses with side shields are used when there is the 

potential for dust particles and flying objects to be expelled 

into the air. They are impact resistant. 

 

a. All safety glasses must have side shields and be ANSI 

(American National Standards Institute) approved. 

 

b. Prescription safety glasses must have side shields as 

well. Contact your supervisor for more information. 

 

2. Chemical splash goggles shield the entire eye area. They are 

used for protection against chemical splashes, sprays, mists 

and/or impact. 

 

a. Indirect Venting: used mainly in goggles designed for 

sprays and mists.  

 

b. Direct Venting: used in goggles designed for high 

impact areas.  

 

c. Prescription inserts for goggles are available from the 

manufacturer. The prescription inserts must be filled 

by an optometrist. Contact your supervisor for more 

information. 

 

3. Face and neck shields for head and neck protection from 

various hazards (must be used in conjunction with safety 

glasses or goggles) 

 

http://www.udel.edu/ExecVP/polprod/7-23.html
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16.1.2 The necessity for the use of personal protective equipment is usually 

determined after a job hazard analysis is completed for a specific task. 

 

16.1.3 Personal protective devices are to be used only where engineering and 

administrative controls cannot be used or made adequate.  Departments are 

responsible for providing personal protective equipment.  Students may be 

responsible for purchasing their own equipment.  See Policy 7-40, Personal 

Protective Equipment (http://www.udel.edu/ExecVP/polprod/7-40.html).   

 

16.1.4 Clothing shall be appropriate to the laboratory; effort shall be made to 

minimize skin exposure (i.e. lab coats, long pants or dresses that come 

below the knees, and regular closed toed shoes are required).  Sandals, open-

toed or perforated shoes and shorts leave exposed skin vulnerable to 

chemical contamination and are not permitted.  Unconfined long hair, ties or 

other dangling clothing or jewelry can pose a snagging or ignition threat in 

the laboratory. 

 

16.1.5 Frequently inspection your PPE.  Make sure that there are not any holes, 

tears, rips etc. that could compromise the protection.  Material degradation 

occurs naturally to disposable gloves, non-disposable gloves, and even to 

unused gloves.  Follow the manufacturerôs recommended shelf life 

 

16.1.6 All PPE, such as lab coats, gloves and any contaminated protective 

equipment, should be removed and left or properly disposed of in the lab 

area.  Utilize carts to move chemicals between laboratories.  Users must not 

touch door handles or other touch surfaces with chemical protective 

clothing.   

 

16.1.7 Launder chemical protective garments as necessary.  Departments should 

utilize a laundering service approved by Environmental Health and Safety or 

install laundering facilities in their buildings.  PPE known or suspected to be 

contaminated with hazardous materials should not be laundered.  Dispose of 

these materials through the appropriate hazardous waste program.  Contact 

EHS for further information on PPE laundering or if the department is 

considering a laundering service or installing laundering facilities. 

 

16.1.8 Refer to the Hazardous Materials Safety Manual for further guidance. 

 

16.2 Chemical Protective Gloves 

 

16.2.1 Before using a chemical, you must check to make sure of the proper type of 

glove needed.  You can check for the proper chemical protective clothing by 

looking in the catalog used to purchase the gloves, talking to your supervisor 

or department Chemical Hygiene Officer, referring the EHS Gloves 

Selection Guide or calling the DEHS. 

 

http://www.udel.edu/ExecVP/polprod/7-40.html
http://www.udel.edu/ExecVP/polprod/7-40.html
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16.2.2 Chemical protective gloves are usually task and chemical specific.  No one 

glove protects a work from all chemicals.  Promptly remove contaminated 

gloves and thoroughly wash hands with soap and water.  Be aware should be 

aware of the breakthrough time of the glove.  This is the time it takes for a 

substance to pass through the protective material of the glove.  Gloves that 

are contaminated need to be properly disposed of according to the 

breakthrough time.  Chemicals will always move through PPE, it is only a 

mater of the time it takes. 

 

16.2.3 Remove gloves and wash hands with soap and water prior to leaving the 

laboratory.   

 

16.2.4 If it is necessary to move chemical or materials from one laboratory to 

another area, use a chart or carry the chemical in one gloved hand and 

remove the other to avoid contaminating the door handles or other touch 

surfaces. 

 

16.3 Respirators 

 

16.3.1 Respirators must be used in accordance with University Policy 

(http://www.udel.edu/ExecVP/polprod/7-32.html) and the Respiratory 

Protection Program (http://www.udel.edu/ehs/respiratory.html).  Improper 

use of respirators can result in an exposure to hazardous materials, 

aggravation of a preexisting medical condition, serious injury or death. 

 

16.3.2    Examples of respirators include the following: 

 

16.3.1.a Negative Pressure N-95 Particulate  

 

16.3.1.b Negative Pressure P-100 Oil Mist 

 

16.3.1.c  Negative Pressure Half-Face Air Purifying 

 

16.3.1.d  Negative Pressure Full-Face Air Purifying 

 

16.3.1.e  Positive Pressure Self Contained Breathing Apparatus 

 

16.3.1.f  Positive Pressure Supplied Air Breathing Apparatus 

 

16.3.3 Researchers interested in utilizing a respirator must contact DEHS.  DEHS 

will evaluate the procedure or work process and determine if engineering 

controls such as fume hoods or local exhaust units can be utilized.  If a 

respirator is determined to be necessary, training will provided to the 

individual as well as a proper fit test.  A medical evaluation by a doctor and 

air sampling may be necessary prior to the training and fit testing.  

Departments are responsible for all costs associated with use of respirators.  

http://www.udel.edu/ExecVP/polprod/7-32.html
http://www.udel.edu/ehs/respiratory.html
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16.3.4 Where the use of respirators is required to maintain exposure below the 

PEL, the employer (the researcher/staff memberôs respective department) 

shall provide the proper respirator equipment.  Respirators shall be selected 

and used in accordance with the requirements of 29 CFR 1910.134 and the 

University of Delaware Policy No. 7-29, Use of Respirators. 

 

16.3.5 In addition, see the University of Delaware's Respiratory Protection 

Program (http://www.udel.edu/ehs/respiratory.html) and contact your 

Department Chemical Hygiene Officer or the Department of Environmental 

Health and Safety (831-8475). 

 

16.4 Latex Allergy Information 

 

16.4.1  Latex allergy can result from repeated exposures to proteins in natural 

rubber latex.  Exposure can be due to skin contact with a latex-containing 

item or inhalation of the proteins.  Reactions can range from skin rash to 

anaphylaxis and shock. Some items that include latex are gloves, medical 

supplies, respirators, rubber bands, balloons, and baby bottle nipples.  

16.4.2 The National Institute for Occupational Safety and Health (NIOSH) 

recommends reducing exposure to these proteins by selecting latex-free or 

low protein products.   Go to 

http://www.udel.edu/ehs/healthtip/latexallergy.html  

(http://www.udel.edu/ehs/healthtip/latexallergy.html) for more information. 

 

http://www.udel.edu/ehs/respiratory.html
http://www.udel.edu/ehs/respiratory.html
http://www.udel.edu/ehs/healthtip/latexallergy.html
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Chapter 17:  Administrative Controls 

 

17.1 Administrative controls are procedural measures which should be taken to reduce or 

eliminate hazards associated with the use of hazardous materials. Administrative 

controls include the following: 

 

17.1.1. Careful planning of experiments and procedures with safety in mind.  

Planning includes the development of written work procedures for safe 

performance of the work. 

 

17.1.2 Restricting access to areas in which hazardous materials are used. 

 

17.1.3 Using signs or placards to identify hazardous areas (designated areas). 

 

17.1.4 Use of labels on hazardous materials. 

 

17.1.5 Substitution of less toxic materials for toxic materials. 

 

17.1.6 Good housekeeping.  Do not limit egress with clutter.  Maintain a 36ò aisle 

space through out the laboratory.  Do not stockpile chemicals 

 

17.1.7 Good hygiene (e.g., Decontaminate before eating, drinking, smoking, 

applying cosmetics, lip balm, or going to the bathroom) 

 

17.1.8 Prohibiting eating, drinking, and smoking in areas of chemical use, and 

providing break areas for this purpose. 

 

17.1.9 No mouth pipetting. 

 

17.1.10 Adding acid to water, never water to acid. 

 

17.1.11 Assuring employees are provided adequate training for safe work with 

hazardous materials. 

 

17.1.12 Adhering to safe lab practices as taught by instructors.  

 

17.1.13 Disposing of waste in designated containers 

 

17.1.14 Do not block lab windows.   

 

17.1.15 Use secondary containers during storage of liquids 

 

17.1.16 Store chemical by hazard class in appropriate cabinets.  Do not store liquids 

above eye level 
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17.1.17 Restrict access to laboratory.  Lock laboratory doors when no one is present 

in the laboratory.  Challenge all visitors, maintenance staff to assure that 

they are permitted in the laboratory. 

 

17.1.18 Do not work alone with hazardous materials.  Do not perform hazardous 

operations alone.  Assure that another trained researcher is available in the 

same laboratory or adjacent room to provide emergency assistance as 

needed.   

 

17.1.19 DO NOT wear contact lenses.  Contact lenses may pose a special hazard; 

soft contact lenses may absorb and concentrate irritants.  Wear eye 

protection that is designed to go over prescription glasses.  EHS 

recommends that researchers purchase prescription safety glasses or splash 

goggles or utilize eye protection with prescription inserts.  See 

http://www.udel.edu/ehs/safetyglasses.html for more information. 

 

 

http://www.udel.edu/ehs/safetyglasses.html
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Chapter 18:  Restricted/Designated Areas 

 

18.1 Facilities placarded with the following warning signs are restricted access, designated 

areas:  

 

18.1.1 DANGER ï BIOHAZARDS 

 

18.1.2 CANCER HAZARD 

 

18.1.3 DANGER ï RADIOACTIVE MATERIAL  

 

18.1.4 DANGER ï RADIATION AREA  

 

18.1.5 DANGER ï HIGH RADIATION AREA  

 

18.1.6 DANGER ï ACUTELY TOXICITY  

 

18.1.7 CAUTION ï REPRODUCTIVE TOXIN  

 

18.1.8 DANGER ï X-RAY 

 

18.1.9 DANGER ï LASER 

 

18.2 A list with names and phone numbers of responsible personnel shall be posted on the 

door(s) to any restricted access, designated areas. 

 

18.3 Students, faculty, staff and administrators shall not enter a restricted area, except 

when accompanied by an authorized user of the facility.  

 

18.4 In general, all support personnel must have a minimal level of training (Delaware 

Right-to-Know) to enter any laboratory.  Additional awareness training must be given 

by the Principle Investigator, Department Chemical Hygiene Officer or the 

Department of Environmental Health and Safety for support personnel to enter 

restricted areas. 

 

18.5 Custodians are permitted to enter restricted areas to perform routine tasks; however, 

custodians must not touch labeled waste containers, other research equipment or 

materials. 

 

18.6 Other support personnel, such as University Police, are permitted to enter restricted 

areas provided the work to be performed does not involve disturbing a use area within 

the facility, equipment, or materials.  Examples include:  

 

18.6.1 Fume hoods 

 

18.6.2 Biological safety cabinets  
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18.6.3 Sinks  

 

18.6.4 Placarded equipment 

 

18.6.5 Chemicals or materials on lab benches 

 

18.7  Laboratory Sign Program ï At the request of the Risk Management Advisory 

Council, DEHS has developed an ongoing program to label all laboratories and areas 

where hazardous operations occur or where hazardous materials are used with a 

uniform laboratory hazard warning sign. The purpose of the sign is to assure that 

adequate warnings and emergency phone numbers are clearly visible outside of a 

hazardous area. These signs identify restricted areas to visitors and will communicate 

to emergency responders the hazards present in the area. The signs also indicate that 

proper eye protection is required prior to entering the room.  All areas, rooms or 

laboratories where hazardous materials are used or hazardous operations occur shall 

be labeled with and approved laboratory warning sign.   

 

18.7.1 Sample Laboratory Warning Sign  

  (http://www.udel.edu/ehs/samplesign.html) 

 

18.7.2 Laboratory Sign Request Form ï See Appendix H, Forms   

   (http://www.udel.edu/ehs/labhazardcheck.doc)  

 

18.7.3 Sample Emergency Information Insert Card      

   (http://www.udel.edu/ehs/card.doc) 

 

 

 

 

http://www.udel.edu/ehs/samplesign.html
http://www.udel.edu/ehs/labhazardcheck.doc
http://www.udel.edu/ehs/card.doc
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Chapter 19:  Exposure Evaluations 

 

19.1 An exposure evaluation will be conducted for employees who, as a consequence of a 

laboratory operation, procedure, or activity, reasonably suspect or believe they have 

sustained an overexposure to a toxic substance.  

 

19.2 The exposure evaluation will be conducted by the University Chemical Hygiene 

Officer. 

 

19.2.1 Initial Monitoring - If there is reason to believe that exposure levels exceed 

the PEL or action level for a regulated substance, the employee's exposure 

will be measured. 

 

19.2.2 Periodic Monitoring - If initial monitoring indicates employee exposure 

above the PEL or action level, the monitoring provisions of the Chemical 

Hygiene Plan will be implemented. 

 

19.2.3 Termination of Monitoring - The employer may terminate monitoring in 

accordance with the relevant standard. 

 

19.2.4 The employee must be notified of the result of the monitoring within 15 

days of the employer's receipt of the results. 

 

19.3 Additional requirements may be required if a work place exposure assessment 

uncovers an issue or exposure.  Departments may be required to install additional 

laboratory exhaust units, change processes or experiments, provide additional training 

or personal protective equipment or discontinue a procedure if suitable work place 

controls can not be implemented or made available in another area or laboratory. 
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Chapter 20:   Medical Consultation and Medical Examinations 

 

20.1 All employees who work with hazardous chemicals shall be provided an opportunity 

to receive medical attention under the following circumstances: 

 

20.1.1 When the employee develops signs and/or symptoms that may be associated 

with a hazardous chemical to which the employee was exposed in the 

laboratory; 

 

20.1.2 When routine monitoring reveals an exposure above the PEL or action level; 

 

20.1.3 When an event takes place in the work area such as a spill or leak, explosion 

or other occurrence resulting in the likelihood of a hazardous exposure. 

 

20.2 All medical examinations and consultations shall be performed by a licensed 

physician or under his/her direct supervision. 

 

20.3 The employer shall provide the following information to the physician: 

 

20.3.1 The identity of the hazardous chemicals to which the employee may have 

been exposed; 

 

20.3.2 A description of the conditions under which the exposure occurred; and 

 

20.3.3 A description of the signs and symptoms of exposure the employee is 

experiencing, if any. 

 

20.4 The Physician shall provide a written opinion which shall include: 

 

20.4.1 Any recommendation for further medical follow-up; 

 

20.4.2 The results of the examination and any associated tests; 

 

20.4.3 Any medical condition which may be revealed in the course of the 

examination which may place the employee at increased risk; and 

 

20.4.4 A statement that the employee has been informed by the physician of the 

results of the examination and any medical condition that may require 

further examination or treatment. 

 

20.4.5 The written opinion shall not reveal specific findings of diagnoses unrelated 

to occupational exposure. 

 

20.5 All medical consultations shall be coordinated by the Department of Environmental 

Health and Safety. 
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Chapter 21:  Employee Information and Training 

 

21.1 Employees shall be provided with information and training to ensure that they are 

appraised of the hazards of chemicals in their work area. 

 

21.2 Such information shall be provided at the time of an employee's initial assignment to 

a work area where hazardous chemicals are present and prior to assignments 

involving new exposure situations.  Employees shall receive an annual refresher. 

 

21.3 Information - Employees shall be Informed of: 

 

21.3.1 The contents of this Chemical Hygiene Plan; 

 

21.3.2 The location and availability of the Chemical Hygiene Plan; 

 

21.3.3 The PELs for OSHA regulated substances or recommended exposure limits 

for other hazardous chemicals where PELs do not exist; (See appendices.) 

 

21.3.4 Signs and symptoms associated with exposures to the hazardous chemicals 

used in the laboratory; and 

 

21.3.5 The location and availability of known reference materials such as MSDSs.  

See your Department Chemical Hygiene Officer or the Department of 

Environmental Health and Safety Office for additional information. 

 

21.4 Training - Employee Training Shall Include: 

 

21.4.1 Methods and observations that may be used to detect the presence or release 

of a hazardous chemical; 

 

21.4.2 The physical and health hazards of chemicals in the work area; 

 

21.4.3 Measures employees can use to protect themselves from these hazards, 

including specific procedures such as appropriate work practices, emergency 

procedures, and personal protective equipment to be used. 

 

21.4.4 The employee shall be trained on the applicable details of the written 

Chemical Hygiene Plan. 

 

21.5 Training requirements are recorded in the Chemical Hygiene Plan Certificate Form. 

See the Chemical Hygiene Plan Awareness Certificate Form 

(http://www.udel.edu/ehs/rtkchemhygcert.pdf). 

 

 

 

http://www.udel.edu/ehs/rtkchemhygcert.pdf
http://www.udel.edu/ehs/rtkchemhygcert.pdf
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Chapter 22:  Recordkeeping 

 

22.1 The employer shall establish and maintain for each employee an accurate record of 

any measurements taken to monitor employee exposures and any medical 

consultation and/or examinations including tests or written opinions required by this 

standard. 

 

22.2 The employer shall assure that such records are kept, transferred, and made available 

in accordance with 29 CFR 1910.20. 
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Chapter 23:  Chemical Waste Management Guidelines for Handling and Disposal of 

Chemical Waste 

 

23.1     Introduction  

 

Proper chemical management is necessary to protect the health and safety of the 

University and surrounding communities and the environment.  There are federal and 

state regulations that require all generators of chemical waste receive training and 

follow proper waste management and disposal procedures.  These regulations have 

severe monetary and civil penalties associated with them. Between 1990 and 2004, 

over twelve million dollars in fines have been levied against University and Colleges 

for hazardous waste and other environmental violations, leading the EPA to question 

waste management at educational institutions.  

 

23.2     Definition Of Chemical Waste  

 

23.2.1     Chemical waste is defined by the United States Environmental Protection 

Agency and by the Delaware Department of Natural Resources and 

Environmental Control.  Definitions, management practices and compliance 

are outlined in 40 Code of Federal Regulations and the Delaware Rules 

Governing Hazardous Waste.  All policies and practices developed by the 

University of Delaware are designed to meet or exceed these regulations and 

assure compliance.  

 

23.2.3     University Policy 7-18 states that all University of Delaware personnel must 

manage all chemical and hazardous waste in compliance with these federal 

and state regulations and in accordance with procedures set up by the 

Department of Environmental Health and Safety.  

 

23.2.3     Chemical waste is a broad term and encompasses many types of materials, 

Consult your Material Safety Data Sheet (MSDS), Product Data Sheet or 

Label for a list of constituents.  These sources will tell you if have a 

chemical waste that needs special disposal.  To reduce its long-term liability, 

the University is proactive in managing all of its chemical waste in an 

environmentally sound manner. 

 

23.3     Selecting A Container  

 

23.3.1     Liquid Chemical Waste 

 

23.3.1.a     Once it is determined that chemical waste will be generated, a 

container must be selected prior to waste generation.  

 

23.3.1b      Do Not Use glass, plastic-coated glass or other re-used reagent 

chemical bottles to store or accumulate bulk liquid chemical 

waste.  
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23.3.1.c     For bulk solvent and aqueous liquid waste streams use a Low 

Density Polyethylene Nalgene container.  These containers will 

be returned within a week to the lab and are available from most 

laboratory supply companies and the campus storerooms.  

Nalgene containers are compatible with most chemical wastes, 

but there are a few waste streams that should not be accumulated 

in these containers.  

 

1.  Examples of chemical that should not be stored in Nalgene 

containers:  

 

i. Amyl Chloride  

 

ii.  Bromine  

 

iii.  Butyric Acid  

 

iv. Carbon Disulfide 

 

v. Nitrobenzene  

 

vi. Sulfur Dioxide  

 

vii.  Thionyl Chloride  

 

viii.  Vinylidene Chloride  

 

2.  Certain types of Nalgene containers work best for DEHS' 

operations.  Please try to purchase containers that meet the 

following requirements:  

 

i. Low density polyethylene  

 

ii.  Either a 53B or 83B screw cap  

 

iii.  Containers with a large handle 

 

iv. Capacity no larger than 5 gallons 

 

23.3.1.d     For bulk corrosive liquid waste streams, use the ñJustriteò Safety 

Containers for Waste Disposal.  These containers are specially 

designed for corrosive chemical waste and vent under emergency 

conditions.  Do not  store or accumulate bulk liquid corrosive 

chemical waste in any other container.  Go to Liquid Corrosive 

Chemical Waste Management 

http://www.udel.edu/ehs/acidwaste.html
http://www.udel.edu/ehs/acidwaste.html


Updated January 26, 2007 

3 

 

(http://www.udel.edu/ehs/acidwaste.html) for more information 

on managing corrosive waste steams.   

 

23.3.1.e     Do not use containers that are old, dented, damaged, leaking or 

cracked.  The container must be able to be capped, sealed or 

closed.  The container must be compatible with the waste streams 

that will be placed in it.  For example, do not use a metal 

container to store acids, do not use a glass container to store 

hydrofluoric acid, do not use glass or metal containers to store 

organic peroxides and do not use metal containers to store picric 

acid and solutions of picric acid.  Do not use containers that can 

be confused with consumer commodities like soda bottles or 

milk jugs.  Do not use metal containers for flammable liquid 

waste, unless proper bonding and grounding precautions are 

taken.  

 

23.3.2     Laboratory Clean Out of Regent Chemicals  

 

23.3.2a      All laboratories must, based on the hazards they pose, inspect all 

of their reagent chemicals.  Look for chemicals that are no longer 

needed, old and out of date or unusable. Try to redistribute 

unneeded chemicals around the department or building.  If no 

one else needs the chemical or if they are out of date or unusable, 

then package them as follows for disposal through DEHS:  

 

1. Package by hazard class in sturdy cardboard boxes.  Go to 

Chemical Storage 

(http://www.udel.edu/ehs/chemcompatstorage.html) for 

guidance on packaging by hazard class.  

 

2. Use sufficient packing material to prevent container 

damage en route.  

 

3. Place a completed chemical waste label 

(http://www.udel.edu/ehs/labwastelabel.html) and packing 

slip on the outside of the box. 

 

23.3.3    Sample Vials - Sealed 15 ml or less  

 

23.3.3a      Some laboratories generate a number of sealed sample vials.  If 

the laboratory does not want to reuse the glassware or 

plasticware and does not want to empty the contents into a liquid 

chemical waste container, the following procedures must be 

used:  

 

1. Obtain a clean 5-gallon polyethylene pail with lid.  

http://www.udel.edu/ehs/chemcompatstorage.html
http://www.udel.edu/ehs/labwastelabel.html
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2. Line the pail with a heavy-duty plastic bag.  

 

3. Place a chemical waste label 

(http://www.udel.edu/ehs/labwastelabel.html) on the 

outside of the pail.  

 

4. Place only compatible material in pail. Go to Chemical 

Storage 

(http://www.udel.edu/ehs/chemcompatstorage.html) for 

guidance on compatibility.  

 

5. Place the lid on the pail.  

 

6. When full or not actively adding, tightly seal bag with tape 

or bag closure tie.  

 

23.3.4    Solid Waste Streams  

 

23.3.4.a     Solid waste includes any laboratory material that has come in 

contact with a chemical or is potentially contaminated with a 

chemical. Examples include gloves, bench-top paper, weighing 

boats and papers, paper towels, clean up material and 

permanently contaminated glassware and plasticware.  Go to 

Laboratory Solid Waste Disposal Procedures 

(http://www.udel.edu/ehs/solidwastedis.html) for a flow chart 

that helps decide if a material requires management as chemical 

waste or if it can be placed in the normal trash.  Use the 

following procedures to manage solid chemical waste:  

 

1. Use solid waste containers provided by Environmental 

Health & Safety.  Cardboard boxes, five-gallon poly pails 

or other sturdy containers may also be acceptable.  

 

2. All containers must have lids.  

 

3. Apply a completed chemical waste label on the outside of 

the container.  

 

4. Line the container with a 7-mil polyethylene bag or three 

standard trash bags.  

 

5. All containers must be sealed unless laboratory personnel 

are actively adding waste.  Seal the EHS provided solid 

waste containers with the lid provided.  Seal other 

http://www.udel.edu/ehs/labwastelabel.html
http://www.udel.edu/ehs/chemcompatstorage.html
http://www.udel.edu/ehs/chemcompatstorage.html
http://www.udel.edu/ehs/solidwastedis.html
http://www.udel.edu/ehs/labwastelabel.html
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containers with the lid or the bag with a bag closure tie or a 

large binder clip.  

 

6. When the container is full, seal the bag with tape.  If the 

container is in a cardboard box, secure the box with tape as 

well.  

 

7. It is important not to overload containers.  Full boxes shall 

not weigh more than 40 pounds.  Do not use overly large 

boxes. Only fill boxes two-thirds full if they contain broken 

glass.  

 

23.3.5     Chemically Contaminated Sharps  

 

23.3.5.a     Anything that is capable of cutting or puncturing must be 

managed in a sharps container.  Examples of sharps include 

needles, syringes, razor blades, slides, scalpels, pipettes, broken 

plastic or glassware, micropipettes and pipette tips.  Sharps 

containers are available free of charge from DEHS. Go to Sharp 

and Piercing Object Disposal 

(http://www.udel.edu/ehs/sharpdisp.html) for more information 

about sharps management.  If a sharp is chemically 

contaminated, simply place it in a sharps container that is labeled 

with a properly filled out Orange Chemical Waste Label.  

 

23.3.6     Empty Chemical Containers  

 

23.3.6.a     Empty chemical containers are still hazardous to the University 

personnel and the environment until they are properly managed. 

Go to Glass Only Disposal/Empty Chemical Container Disposal 

Procedures (http://www.udel.edu/ehs/glassdisp.html) for 

complete information on empty container management.  Below is 

a summary of the steps required to make empty chemical 

containers safe for disposal: 

 

1. Triple rinse with copious amounts of water.  Collect the 

first rinseate as chemical waste.  Rinse two and three can 

go down the sanitary sewer.  

 

2. Place a label over the original container label or deface the 

label.  

 

3. Do not replace the cap on the container.  

 

4. Place empty/triple rinsed containers in a glass only box, 

recycling container or directly into the dumpster. 

http://www.udel.edu/ehs/sharpdisp.html
http://www.udel.edu/ehs/sharpdisp.html
http://www.udel.edu/ehs/labwastelabel.html
http://www.udel.edu/ehs/glassdisp.html
http://www.udel.edu/ehs/glassdisp.html


Updated January 26, 2007 

6 

 

 

23.3.7     Clean, Uncontaminated Broken Glassware  

 

23.3.7.a     In an effort to minimize the amount of chemical waste generated 

on campus.  Clean, uncontaminated glassware and plasticware 

should not be managed as waste.  Unwanted clean non-broken 

glassware and plasticware can be packaged up by the laboratory 

personnel and taken to the dumpster or recycling area.  Broken 

glassware and plasticware creates a potential hazard so special 

procedures are needed:  

 

1. Purchase a glass only box from a campus storeroom or a 

laboratory supply company, or reuse a heavy corrugated 

cardboard box lined with a plastic liner. 

  

2. Construct the box as per directions.  

 

3. Tape the bottom.  

 

4. When the container is 3/4's full, seal and take to the 

dumpster yourself.  Remember that you must wear personal 

protective equipment (PPE) while handling these boxes. 

Minimum PPE includes leather work gloves and safety 

glasses. Custodial Services will not handle broken 

laboratory glassware and plasticware. 

 

23.3.8     Gas Cylinders  

 

23.3.8.a     The disposal of gas cylinders is extremely expensive.  Unknown 

gas cylinders may cost in excess of $1,000 to identify and 

properly manage.  Always check to make sure that all labels on 

gas cylinders are in good condition and legible.  Contact the 

cylinder supplier and arrange a return if possible.  It is best to use 

cylinders that will be returned.  If lecture cylinders are required 

for research, use cylinders supplied by Aldrich and Matheson Tri 

Gas. Disposal of Aldrich cylinders are inexpensive and Matheson 

has a lecture bottle return program.  

 

23.3.9     Recycling and Laboratory Wastes  

 

23.3.9.a     Certain laboratory materials can be recycled while others cannot.  

Go to Campus Computer, Electronic Equipment and Office 

Supplies Recycling (http://www.udel.edu/ehs/comprecycle.html) 

for complete information on recycling. Below is information 

specific for laboratories:  

 

http://www.udel.edu/ehs/comprecycle.html
http://www.udel.edu/ehs/comprecycle.html
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1.       Laboratory materials that can be recycled: 

 

i. Brown glass  

 

ii.  Clear glass  

 

iii.  Metal cans  

 

iv. Computer and electronic equipment 

 

2.         Laboratory materials that cannot be recycled:  

 

i. Any glass bottles that are plastic coated  

 

ii.  Pyrex 

 

iii.  Glass only boxes 

 

23.4    Labeling Chemical Waste 

 

23.4.1     After you have determined what waste you are going to generate and have 

obtained the appropriate containers, you must properly fill out a chemical 

waste label and attach it to the containers.  Chemical waste labels are 

available from DEHS, free of charge.  There are directions on the back side 

of the label and labels must be applied on all chemical waste containers as 

soon as waste is added.  These labels are designed to meet the regulatory 

requirements, therefore, every piece of information on the label is critical 

and must be completed.  

 

23.4.1.a    How to Label:  

 

1. The generator is the person who is filling out the waste label, 

not the lab group or Principal Investigator (PI) unless the PI 

is filling out the waste label. 

  

2. Date the label with the date that the waste is first added. 

  

3. Fill in building, room number and telephone number where 

the person who is filling out the waste label can be reached.  

 

4. Circle the appropriate waste steam(s) or write it in. 

 

5. List each waste constituent down to 1%; heavy metals must 

be listed down to the parts per million range.  Label contents 

must add up to 100%.  Volumes are acceptable.  

 

http://www.udel.edu/ehs/labwastelabel.html
http://www.udel.edu/ehs/labwastelabel.html
http://www.udel.edu/ehs/wastelabelback.pdf
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6. Use only common chemical names or IUPAC nomenclature 

when listing the chemical constituents on the label.  

 

7. Do not use:  

 

i. Abbreviations  

 

ii.  Chemical symbols  

 

iii.  Trade names  

 

8. Check the appropriate boxes for the waste stream. 

 

9. If this waste is being moved to a Central Accumulation Area 

such as the Brown Solvent Shed or Colburn Solvent Shed, fill 

in the date that it is moved into the facility on the line at the 

bottom of the waste label.  

 

23.5    Adding Waste to a Container 

 

23.5.1    Waste can be added only after you choose the proper container and it is 

labeled.  The minimum personal protective equipment (PPE) may be 

dictated in the Chemical Hygiene Plan. 

 

23.5.1.a    All personal working with chemical waste must wear the 

following:  

 

1. Safety glasses  

 

2. Splash goggles if working with liquid waste  

 

3. Lab coat  

 

4. Gloves specific for the compounds in use  

 

23.5.2     Procedure for liquid chemical waste management:  

 

23.5.2.a    Perform liquid chemical waste management in a fume hood. 

Mixing of liquid waste may generate toxic or corrosive aerosols.  

 

1. Check the container label to assure that waste is being 

added to the correct container.  

 

2. The container must be in secondary containment, i.e. large 

plastic bin or bucket. 
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3. Uncap the container.  

 

4. Use a funnel sufficient for the size or the container and 

volume of waste being added.  

 

5. Slowly add the waste, watching for any unintended 

reactions.  If you observe a reaction, immediately stop 

adding the waste, close the fume hood sash and contact 

DEHS.  

 

6. After the waste has been added, remove the funnel and seal 

the container with the cap. 

  

7. Another option for liquid waste management is to use a 

specially designed waste funnel called ECO-Funnel.  Go to 

Safety Ecological Funnels 

(http://www.udel.edu/ehs/ecofunnelswaste.html) for more 

information.  

 

23.5.3    Procedures for solid waste management:  

 

23.5.3.a    Go to Laboratory Solid Waste Disposal Set-Up 

(http://www.udel.edu/ehs/solidlabsetup.html) and Laboratory 

Solid Waste Disposal Procedures for information and guidance on 

how to set up your solid chemical waste management program in 

your lab.  

 

1. Obtain and label a proper container as described above.  

 

2. Open the lid to the container and unseal the bag.  

 

3. Add the waste.  

 

4. Seal the EHS provided solid waste container with the  

    provided lid.   Seal other containers with the lid or seal bag  

    with a bag closure tie or large binder clip. 

 

5. Reseal the lid. 

 

23.6  Storing Your Waste 

 

23.6.1     Proper storage of chemical waste is extremely important.  Explosions have 

occurred on campus that is attributed to improper storage of chemical waste. 

If you improperly label a container, other laboratory personnel unknowingly 

may add incompatible material to the container.  Go to Chemical Storage for 

guidance.  

http://www.udel.edu/ehs/ecofunnelswaste.html
http://www.udel.edu/ehs/solidlabsetup.html
http://www.udel.edu/ehs/solidwastedis.html
http://www.udel.edu/ehs/solidwastedis.html
http://www.udel.edu/ehs/chemcompatstorage.html
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23.6.1a    Adhere to the following procedures on chemical waste storage to 

protect the health and safety of others, protect the University's 

facilities and to keep the University in compliance with all 

federal, state and local regulations:  

 

1. Waste containers must remain closed or sealed at all times, 

except when waste is being added or removed from the 

container.  

 

2. Liquid waste containers must be stored in secondary 

containment systems according to hazard class.  

 

3. Store all bulk liquid waste containers in appropriate 

cabinets.  DO NOT store bulk liquid chemical waste 

containers in fume hoods that have active experiments or 

reactions occurring.  

 

i. Flammable Cabinets  

 

ii.  Corrosive Cabinets  

 

iii.  Under Fume Hood Cabinets 

 

4. Do not allow excess accumulation of chemical waste to 

build up in your lab.  Go to Hazardous Waste Definitions 

(http://www.udel.edu/ehs/wastedefinition.html) for more 

information on the limitations of waste storage.  

 

5. Containers can only be filled to a maximum 90% full.  

Head space is needed for expansion and/or ease of 

dispensing.  

 

23.7     Inspecting Your Waste Accumulation Areas 

 

23.7.1     All satellite chemical waste accumulation areas must be inspected on a 

weekly basis.  This inspection does not have to be a formal inspection with 

documentation but laboratory personnel must inspect all chemical waste 

stored in their laboratories to assure the following:  

 

23.7.1.a    There are no leaking containers of chemical waste.  

 

23.7.1.b     All containers holding chemical waste are labeled with a 

completed orange chemical waste label.  

 

http://www.udel.edu/ehs/wastedefinition.html
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23.7.1.c     All containers are sealed and closed. This includes waste 

containers holding solid chemical waste. 

   

23.7.1.d     All liquid chemical wastes are stored in secondary containment 

bins.  

 

23.7.1.e     Incompatible wastes are stored away from each other and in 

separate containment bins.  

 

23.7.1.f      There is not an excessive accumulation of waste stored in the 

laboratory. Immediately correct any of the above if they are 

encountered during the course of the weekly inspection.  

 

23.8     How to Have Chemical Waste Removed 

 

23.8.1     Certain departments and buildings have a Central Accumulation Area 

(CAA) set up in close proximity to their building. Laboratories in Brown, 

Lammot DuPont, Drake Hall, Colburn and Spencer should take their waste 

to the CAA. Go to Chemical Waste Removal Process 

(http://www.udel.edu/ehs/wastepickup.html) for complete information on 

the CAA's.  

 

23.8.2     Once a chemical waste container is full, DEHS should be contacted to 

remove the container or it should be moved to the CAA.  In addition, if a 

chemical waste container has been in a laboratory for more than a year, it 

should be removed.  If your building does not have a CAA, follow the 

procedure below:  

 

23.8.2.a     You can request a chemical waste pick-up via the DEHS Web 

Page. Go to Chemical Waste Pick-Up Form 

(http://www.udel.edu/ehs/waste/chemwstindex.html) and 

complete the webform.  If you do not have access to a computer 

or if the webform does not work, contact DEHS.  We strongly 

encourage everyone to use the webform.  This assists DEHS with 

complying with certain federal and state Regulations and 

tracking programs.  

 

23.8.2.b     DEHS will only remove waste that is properly labeled and in a 

satisfactory container.  If the container is not labeled or 

satisfactory, an attempt will be made to find the laboratory 

personnel to correct the problems.  If no one can be located, the 

container will be left and DEHS will send an email to the 

responsible parties notifying them that the container was not 

removed.  

 

http://www.udel.edu/ehs/wastepickup.html
http://www.udel.edu/ehs/waste/chemwstindex.html
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Chapter 24:  Chemical Spills 

 

24.1 General Information 

 

24.1.1 The Laboratory Chemical Spill Clean Up Procedures were created to give 

researchers and laboratory personnel a starting point for developing a 

chemical spill kit and providing guidance for cleaning up chemical spills.  

Chemical spills and accidents need to be minimized as much as possible.  If 

a chemical spill should occur, a quick response with a stocked chemical spill 

kit will help minimize potential harm to personnel, equipment and 

laboratory space.  Outlined in 24.3, is the minimal equipment required for a 

spill kit.  You may add equipment to the kit, provided all personnel are 

proficient in its use.  Contact DEHS for information and guidance in 

construction of an advanced spill kit.  Go to 

http://www.udel.edu/ehs/chemspillkit/chemspillkit.html for information on 

purchasing a spill kit.  DEHS approved chemical spill kits are available for 

purchase at UDMart (http://www.udel.edu/udmart). 

 

24.1.2 Note that the majority of chemical spills can be prevented or minimized by: 

   

24.1.2.a Maintaining a neat and organized work area; 

 

24.1.2.b Performing a laboratory procedure review prior to conducting 

new experimental procedures; 

 

24.1.2.c Storing liquid chemicals in secondary containment bins; 

 

24.1.2.d Keeping reagent chemical containers sealed or closed at all 

times, except when removing contents; 

 

24.1.2.e Ordering reagent chemicals in plastic or plastic coated glass 

containers whenever possible; 

 

24.1.2.f Using secondary containment to store and move chemicals. 

 

24.1.6 If the spill is too large for you to handle, involves materials listed in the 

table below; is a threat to personnel, students or the public; involves 

radioactive material; involves an infectious agent; or involves a corrosive, 

highly toxic, or reactive chemical, call for assistance. 

 

Chemical Class Example 

Strong Acids - Any acid that is 

concentrated enough to fume or emit acid 

gases 

Fuming Sulfuric Acid 

Red Nitric Acid 

Hydrofluoric Acid  

Perchloric Acid 

http://www.udel.edu/udmart
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Strong Bases - Any base that is 

concentrated enough to emit vapors 
Ammonium Hydroxide 

Poison by Inhalation - Any chemical that 

readily emits vapors / gases at normal 

temperature and pressure that are extremely 

toxic by inhalation 

Phosphorous Oxychloride 

Titanium Tetrachloride 

Formates 

Isocyanates 

Reactive - Any chemical that is sensitive to 

air, water, shock, friction and/or temperature 

Dry Picric Acid 

Lithium Aluminum Hydride 

Sodium Borohydride 

Phosphorus Metal 

Organic Peroxides 

Mercury - Any mercury compound.  Do not 

use a domestic or commercial vacuum 

cleaner. 

Uses of powder sulfur or mercury spill clean 

up kits are not as effective as the specialized 

equipment EHS has on hand.  These spill 

clean up methods also increase the disposal 

cost. 

Metallic Mercury 

Mercury Salts 

Aqueous Mercury Solutions 

Extremely Toxic - Any chemical that is 

readily absorbed through the skin and is 

extremely toxic at small concentrations 

Benzene 

Sodium Cyanide 

 

24.1.6.a If the spill occurs in the laboratory, evacuate the room and call 

on the Newark Campus ï 911, on the 

Georgetown/Lewes/Wilmington Campus ï 9-911 or the Dover 

Campus ï 99-911.  Follow the University Policeôs directions 

and stay by the laboratory until EHS responders arrive. 

 

24.2.6.b If the spill occurs in a public space (hallway, stairwell, elevator, 

etc) or involves a large amount of flammable liquids (greater 

than four liters), flammable gas, or have the potential to threaten 

people outside of the laboratory,  pull the building fire alarm and 

evacuate the building.  The responsible researcher must report to 

the University Police Command Post and await the EHS 

responders. 

 

24.1.7 The Department of Environmental Health and Safety is equipped to handle 

most spills that can occur at the University.  If there is the slightest doubt as 

to how to proceed, do not hesitate to call for assistance. 
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24.1.8 For specific spill clean-up information, contact your supervisor, instructor, 

or the Department of Environmental Health and Safety.  

 

24.2 Low Hazard Material Spills - Minor spills do not necessarily need the assistance of 

DEHS.  Laboratory workers who have had the proper training and possess the 

appropriate equipment can safely and effectively handle the majority of chemical 

spills that occur in the laboratory.  In addition, spills involving multiple chemicals 

may pose various hazards.  Always contact DEHS if multiple chemicals are involved 

in a spill.  Except for the chemical classes in Table I, labs can handle spills involving 

one liter or less of liquid and one pound or less of a solid.  If the spill is large, contact 

DEHS to assist with the clean up.  The following procedures are specific guidelines 

for using the recommended spill clean up materials.  Contact DEHS with any 

questions or concerns about proper spill clean-up practices. 

 

24.2.1 In the event of a chemical spill, first decide if you are trained, 

knowledgeable and equipped to handle the incident.  Immediately evacuate 

the lab and notify UDPD if there is a possibility of an acute respiratory 

hazard present or if you need assistance to clean up the spill.  Never proceed 

to clean up a spill if you do not know the hazards associated with the 

chemical or if you are unsure of how to clean up the spill.  If anyone is 

injured or contaminated, immediately notify UDPD and begin 

decontamination measures or first aid, if trained. 

 

24.2.2 Don the personal protective equipment from the spill kit; splash goggles and 

nitrile/Silver Shield combination gloves.  Always ask a fellow researcher for 

assistance.  They should also don splash goggles and nitrile/Silver Shield 

combination gloves.  Make sure that all forms of local exhaust, i.e. fume 

hoods, are operating.  It is normally not advisable to open the windows.  If 

broken glass is involved, do not pick it up with your gloved hands.  Use the 

scoop or tongs to place it in the bag, then place the bag in a strong cardboard 

box or plastic container.  Follow the procedures provided below based on 

the class and type of chemical.   

 

24.2.3 All tools used in the clean up need to be decontaminated (plastic scoop, 

tongs, etc.).  Remove all gross contamination with a wet paper towel.  

Dispose of the contaminated paper towels as waste.  Rinse the tools off with 

copious amounts of water.  Dispose of the gloves as waste.  Dry the tools off 

and place back into the spill kit along with the splash goggles.  Contact 

DEHS to obtain replacement gloves and spill clean-up material. 

 

24.2.4 Liquid Spills other than flammable liquids - Spread the chemical spill 

powder over the spill starting with the edges first.  This will help to confine 

the spill to a smaller area.  Spread enough powder over the spill to 

completely cover the liquid.  There should be no free liquid.  Use plastic 

scoop to ensure that the liquid was completely absorbed by the powder.  

Pick up the powder with scoop and place in the polyethylene bag.  Wipe the 
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area down with a wet paper towel.  Dispose of paper towel with the waste 

generated from the spill clean up.  Seal bag with tape and attach a completed 

orange hazardous waste sticker on the bag. 

 

24.2.4 Flammable Liquid Spills - Control all sources of ignition.  Lay the chemical 

spill pads over the spill.  These pads are design to suppress the vapors 

emitted by a volatile liquid.  Allow pads to completely soak up liquid.  Pick 

up pads with tongs or other device that minimizes direct contact with a 

gloved hand.  Place in the polyethylene bag.  Wipe the area down with a wet 

paper towel.  Dispose of paper towel with the waste generated from the spill 

clean up.  Seal bag with tape and attach a completed orange hazardous waste 

sticker on the bag. 

 

24.2.5 Solid Spills - Use the plastic scoop to place the spilled material into the 

polyethylene bag.  Care should be taken so as not to create dust or cause the 

contaminated powder to become airborne.  After the bulk of the material is 

cleaned up, wet a spill pad and wipe the area down.  Place the pads into the 

polyethylene bag.  Wipe the area down with a wet paper towel.  Dispose of 

paper towel with the waste generated from the spill clean up.  Seal bag with 

tape and attach a completed orange hazardous waste sticker on the bag. 

 

24.2.6 Note:  Precautions must be taken to minimize exposure to the spilled 

chemical.  Be careful not to step in the spilled material and track it around.  

Contact DEHS and UDPD if an exposure to a chemical occurs. 

 

24.3 Recommended chemical spill kit contents: 

 

24.3.1 Universal Chemical Absorbent Pads 

 

24.3.1.a High Capacity 

24.3.1.b Chemically Inert 

24.3.1.c Absorbs aggressive chemicals as well as non-aggressive 

compounds such as water 

24.3.1.d Good for all chemicals; acids, bases, flammable liquids, 

formaldehyde 

 

24.3.2 Universal Chemical Absorbent Powder 

 

24.3.2.a High Capacity 

24.3.2.b Chemically Inert 

24.3.2.c Absorbs aggressive chemicals as well as non-aggressive 

compounds such as water 

24.3.2.d Good for all chemicals; acids, bases, flammable liquids, 

formaldehyde 

 

24.3.3 Polyethylene Bags 
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24.3.3.a Strong Construction 
 

24.3.3.b Leak Proof 
 

24.3.3.c At least 7-gallon capacity 
 

24.3.3.d 4 mm in thickness 

 

24.3.4 Anti-Static Polypropylene Plastic Scoop 
 

24.3.5 Nitrile/Silver Shield Combination Gloves 

 

24.3.5.a .011 thick Nitrile Gloves under Silver Shield Gloves 

 

24.3.5.b At least two pairs 

 

24.3.6 Two Pairs Indirect Venting Chemical Splash Goggles 

 

24.3.7 DEHS Orange Chemical Waste Labels 
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Chapter 25:   Injury , Illness, Personal Contamination, Minor First Aid 

 

25.1 Serious Injures, Serious Illnesses or Hazardous Materials Exposures 

 

25.1.1     For serious injuries, serious illnesses or chemical exposures, call 911 on the 

Newark Campus or 9-911 on the Lewes and Georgetown Campuses for 

transportation to an appropriate hospital.  Unless otherwise specified by 

Environmental Health & Safety, all injuries, regardless of severity, 

involving chemical or other hazardous materials will be reported by dialing 

911.  The University Police will contact EHS staff.  EHS staff, depending on 

the hazardous material involved and the severity will make the decision to 

send the victim to a facility other than the nearest approved Emergency 

Room.   

 

25.1.2 Tell emergency and medical personnel: 

 

25.1.2.a Your name, location and nature of the emergency 

 

25.1.2.b Name of the chemical involved 

 

25.1.2.c The amount involved 

 

25.1.2.d Area of the body effected 

 

25.1.2.c Symptoms 

 

25.1.2.e If you have any questions regarding injury and illness 

procedures, contact your supervisor, instructor, or the 

Department of Environmental Health and Safety.  

 

25.1.3 Do not move a seriously injured person unless they are in further danger. 

 

25.1.4 Follow the appropriate steps outlined in section 25.3, Personal 

Contamination. 

 

25.2 Non-life threatening injuries, illness or non-serious issues: 

 

25.2.1 Undergraduate Students should report to the Student Health Service, Laurel 

Hall (ext. 2226), if medical attention is required.  Students should be 

accompanied by a friend, teaching assistant, or instructor. 

 

25.2.2 Employees and graduate students, after consultation with Environmental 

Health & Safety should be sent to Christiana Care Occupational Health 

Services.  Graduate Students may also utilize Student Health Services after 

consultation with Environmental Health and Safety 
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25.2.3 When in doubt as to what should be done, telephone the University Police 

for assistance. 

  

25.3 Personal Contamination 

 

25.3.1 Chemicals Spilled Over a Large Area of the Body 

 

25.3.1.a The ñbuddyò or lab partner should assist the person to a safety 

shower and contact 911 on the Newark Campus or 9-911 on 

the Lewes and Georgetown Campuses immediately.  

 

25.3.1.b Remove potentially contaminated clothing, jewelry, and other 

items while in the safety shower.  Flush the affected area in the 

safety shower with water for at least 15 minutes unless 

otherwise specified.  Wash off chemical with water but do not 

use neutralizing chemicals, unguents, creams, lotions, or salves, 

unless indicated and approved by Environmental Health and 

Safety 

 

25.3.1.c The ñbuddyò or lab partner should retrieve the MSDS and 

provide to EMS 

 

25.3.1.d Seek medical attention promptly. 

 

25.3.1.e Localized spills can be flushed under a faucet.  Call Public 

Safety at 911 on the Newark Campus or 9-911 on the Lewes and 

Georgetown Campuses or DEHS (normal working hours) at 831-

8475.  

 

25.3.1.f Notify your supervisor, teaching assistant or principal 

investigator. 

 

25.3.2 Chemicals in the Eyes 

 

25.3.2.a The ñbuddyò or lab partner should assist the person to an 

eyewash and contact 911 on the Newark Campus or 9-911 on 

the Lewes and Georgetown Campuses immediately. 

 

25.3.2.b Flush eyes with water for at least 15 minutes using an eyewash 

station unless otherwise instructed.  Hold your eyelids open 

when using the eyewash.  Remove contact lenses if not already 

removed by the water.  

 

25.3.2.c The ñbuddyò or lab partner should retrieve the MSDS and 

provide to EMS. 
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25.3.2.d Seek medical attention promptly. 

 

25.3.2.e Notify your supervisor, teaching assistant or principal 

investigator. 

 

25.3.3 Inhalation of Vapors, Mists, Fumes or Smoke 

 

25.3.3.a The ñbuddyò or lab partner should assist the person to fresh air 

and contact 911 on the Newark Campus or 9-911 on the Lewes 

and Georgetown Campuses immediately. 

 

25.3.3.b In the event of an inhalation exposure, remove victim to fresh air 

only if it is safe to do so.  Do not enter the area if a life 

threatening condition still exists: 

 

1. Oxygen depletion 

 

2. Explosive vapors 

 

3. Cyanide gas, hydrogen sulfide, nitrogen oxides, carbon 

monoxide or other toxic gases, mists, vapors or fumes 

 

25.3.3.c Utilize the safety shower or eyewash and flush effect areas as 

need for 15 minutes if applicable 

 

25.3.3.d If trained and necessary, provide Rescue Breathing or CPR 

 

25.3.3.e The ñbuddyò or lab partner should retrieve the MSDS and 

provide to EMS. 

 

25.3.3.f Seek medical attention promptly.  

 

25.3.3.g Notify your supervisor, teaching assistant or principal 

investigator. 

 

25.3.4 Burning Chemicals on Clothing  

 

25.3.4.a Extinguish burning clothing by using the drop-and-roll technique 

or by dousing with cold water or use an emergency shower.  

 

25.3.4.b Remove contaminated clothing; however, avoid further damage 

to the burned area.  Do not remove any clothing or material that 

is stuck to the victim 
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25.3.4.c The ñbuddyò or lab partner should assist as necessary and when 

safe and contact 911 on the Newark Campus or 9-911 on the 

Lewes and Georgetown Campuses immediately.  

 

25.3.4.d Cover injured person to prevent shock.  

 

25.3.4.e Get medical attention promptly.  

 

25.3.5 Ingestion of Hazardous Chemicals  

 

25.3.5.a Identify the chemical ingested and obtain the MSDS 

 

25.3.5.b The ñbuddyò or lab partner should contact 911 on the Newark 

Campus or 9-911 on the Lewes and Georgetown Campuses 
immediately. 

 

25.3.5.c Call the Poison Information Center (1-800-722-7112).   

 

25.3.5.d Provide the ambulance crew and physician with the Material 

Safety Data Sheet, the chemical name and any other relevant 

information. If possible, send the container or the label with the 

victim. 

 

25.4 Minor First Aid  

 

25.9.1 First Aid Kits  

 

25.9.1.a Departments should obtain a first aid kit for treatment of minor 

first aid cases (cuts, scratches, minor burns).  

 

25.9.1.b First aid kits may be purchased from the Department of 

Environmental Health and Safety.  

 

25.9.1.c First aid kits must be readily accessible. If the kit is not visible, 

the area where it is stored must be clearly marked.  

 

25.9.1.d First aid kits must be fully stocked at all times.  

 

25.9.1.e Do not dispense or administer any medications, including 

aspirin.  

 

25.9.1.f Do not put any ointments or creams on wounds or burns. Use ice, 

cold pack or cold water.  

 

25.9.1.g The MSDS contains special first aid information.  
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25.9.1.h After giving first aid, direct or transport the victim to a medial 

facility for evaluation.  

 

25.9.1.i Non-emergent undergraduate student first aid cases are treated at 

the Student Health Services (831-2226).  

 

25.9.1.j Non-emergent employee, including graduate and postdoctoral 

students, first aid cases are treated at the Christiana Care 

Occupational Health Services after consultation with EHS.   

 

25.9.1.k Visitors, regardless of the extent of the injury should be transport 

to the nearest hospital by ambulance. 

 

25.9.1.l Seriously injured individuals (employees or students) should be 

transported to the nearest appropriate hospital by ambulance 

 

25.9.1.m For specific first aid information, contact your supervisor, 

instructor, or the Department of Environmental Health and 

Safety.  
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Chapter 26:  Transporting Hazardous Materials 

 

26.1 Procedures for Transporting Hazardous Materials in University Owned Vehicles for 

Research Purposes 

26.1.1 This procedure states the requirements for the packaging and transport of 

chemicals in a manner that will minimize the threat of release via container 

breakage during transport.  Hazardous materials cannot be transported in 

privately owned or personal vehicles.  All transport must be conducted by a 

University employee in a University vehicle within the State of Delaware. 

Hazardous Materials can only be transported for the purposes of conducting 

research, field investigations, educational purposes and other official 

university business.  Please refer to University of Delaware Guidelines for 

Transporting Hazardous Materials for additional information.  

26.1.2  Concentrated quantities of chemicals always pose a higher degree of risk 

than dilute solutions.  Whenever possible, all working solutions should be 

diluted prior to taking them into the field.  The smallest quantity of 

chemicals should be taken into the field.  This procedure will allow a 

maximum of 5 gallons of chemicals transported at one time in a university 

vehicle, if you must transport more than the required amount you must 

obtain prior approval from the Department of Environmental Health and 

Safety.  To date many chemicals including types of the most common and 

hazardous solvents, acids and alkalis are available to users in break-resistant 

containers.  Vendors continue to increase the available selection of these 

break resistant containers.  For the purpose of this transport procedure, the 

Department of Environmental Health and Safety will require the purchase of 

chemicals in these break resistant containers.  Break resistant shall mean a 

container made of metal, plastic, plastic-coated glass, or metal overpacks of 

glass.  

26.1.3 All chemicals must be transported and stored in approved secondary 

containers to prevent breakage.  Approved secondary container means a 

commercially available bottle carrier made of rubber, metal or plastic with 

carrying handle(s) and which is of large enough volume to hold the contents 

of the chemical container and not reactive with the chemical being 

transported.  During the transport of several types of chemicals, segregation 

must be accomplished by using two secondary containers.  Lids or covers 

are desirable; but not necessary.  Rubber or plastic should be used for 

acids/alkalis; while metal, rubber or plastic may be used for organic 

solvents.  

26.1.4 Small amounts of hazardous materials transported in the field should be in a 

cooler, which will act as the approved secondary container.  Inside this 

cooler should be enough absorbent or cushioning to prevent shifting during 
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transport.  For larger quantities of chemicals, transport should be in an 

approved secondary container, which also requires sufficient amounts of 

absorbent or cushion to prevent shifting during transport.  

 

26.1.5 Transporting hazardous chemicals in motor vehicles can be extremely 

dangerous because of conditions that could result from traffic accidents, 

equipment failure, shifting loads, or lack of proper ventilation. 

Transportation of compressed gases and liquids under pressure must first be 

approved by the Department of Environmental Health and Safety.  Contact 

the Chemical Hygiene Officer.  During the transport of organic solvents, 

fuming acids, caustics, air reactive compounds or odorous compounds you 

must use a vehicle with a separate cargo space (i.e. pick-up truck).  

Situations may arise that have not been anticipated by this procedure; these 

will be dealt with on a case-by-case basis.  Common sense will be applied 

depending on the physical state of the material (liquid vs. solid); volume of 

container and hazard of the material (flammable, toxic, corrosive, reactive, 

etc.).  In general, no extremely hazardous materials shall be transported in 

university vehicles (i.e. explosives, shock sensitive, temperature sensitive, 

highly toxic). 
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Chapter 27: Laboratory and Laboratory Equipment Decontamination, Close Out and 

Decommissioning Procedures 

  

27.1 Research scientists and science instructors at the University of Delaware are 

responsible for the safe operation of their laboratories.  If you are relocating, 

renovating or vacating your laboratory, you are also responsible for leaving your 

laboratory in a state suitable for re-occupancy or renovation.  Department of 

Environmental Health and Safety must be notified of all moves in laboratory spaces.  

A Laboratory Decontamination/Decommissioning Procedures and Checklist should 

be completed and forwarded to DEHS at least 45 days prior to exiting a laboratory 

due to renovation, moving to another laboratory, or separation from the University.  If 

there is more than one laboratory involved in this laboratory exit process, forms 

should be submitted at least 90 days in advance of the exit. 

 

27.1.1 Increased public concern over environmental issues has led to a major 

expansion of federal and state environmental laws in recent years.  

Aggressive enforcement of these laws by regulatory agencies has also 

increased.  This enforcement follows ñcradle to graveò accountability for 

hazardous chemicals, biohazards, infectious waste and radioactive material.  

To this end, Researchers are required to properly ñdecommissionò areas 

where these materials are used or stored.  Chemical, biological and 

radioactive materials are used and stored within designated areas for 

teaching and research purposes throughout the University of Delaware.  

These designated areas can become contaminated with residues over a 

period of time and use.  Contamination typically results from spills, 

splashes, failed containers, uncontrolled chemical reactions, storage of 

incompatible chemicals next to each other and simply using the areas for 

their intended purposes.  To comply with this requirement, the Department 

of Environmental Health and Safety has prepared checklists for Principal 

Investigators (PI), Departmental Staff or F, P & C Project Managers who 

may be vacating or responsible for a lab where these materials are used, or 

who may be planning renovations to such areas. 

27.1.2 All decontamination and decommissioning work shall be completed in 

accordance with all University Policy and Procedures.  Chemical, biological 

and radioactive waste will be disposed through the Department of 

Environmental Health and Safety.  Contractors will possess appropriate 

experience and meet the forty hour training requirements outline in 40 CFR 

1910.120, Hazardous Waste Operations and Emergency Response training, 

as well as the required eight hour annual refresher training.  All personnel, 

including contractors and laboratory works will wear the necessary personal 

protection equipment, not limited to safety glasses, lab coats or chemical 

protective clothing and appropriate chemical protective gloves while 

completing a laboratory decontamination.  
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27.1.3 Laboratories for the purpose of this procedure are defined as entire rooms or 

as designated areas within rooms such as fume hoods and associated 

ductwork, photographic darkrooms, glove-boxes, sinks, biosafety cabinets, 

storage cabinets and shelves, closets, refrigerators and freezers and lab 

equipment where chemical, biological and radiological materials are used 

and stored. 

27.1.4 In General, the following steps must be followed if a laboratory needs to be 

decommissioned for renovation, transfer to another principle investigator or 

decontaminated for any reason. 

27.1.4.a The Department requesting the cleaning must contact the 

Department of Environmental Health and Safety (DEHS) at 831-

8475 to evaluate the laboratory.  This can be completed by 

submitting a Laboratory Decontamination/Decommissioning 

Procedures and Checklist; 

27.1.4.b DEHS will review the historical use of chemical, biological and 

radioactive materials within the laboratory;  

27.1.4.c DEHS will inspect the laboratory;  

27.1.4.d DEHS will determine whether the area needs to be 

decontaminated by a qualified contractor or simply cleaned by 

custodial services.  Custodial Service personnel are not trained or 

equipped to clean areas that are contaminated with chemical, 

biological and radiological residues; therefore, they cannot clean 

contaminated areas;  

27.1.4.e DEHS will coordinate with a qualified contractor to schedule and 

perform the cleaning, if needed;  

27.1.4.f DEHS will confirm that the contractor adequately cleaned the 

laboratory and will provide written confirmation to the 

requesting Department contact;  

27.1.4.g Laboratories may not be renovated or reoccupied until the DEHS 

has confirmed that the area is adequately cleaned; and  

27.1.4.h All costs associated with the cleaning of a laboratory will be 

charged back to the requesting Department if it is necessary to 

hire a qualified contractor. 

27.2 It is important that researchers properly decontaminate their laboratory equipment 

from hazardous materials (flammable, corrosive, reactive, toxic, radioactive, 

biological) prior to allowing sending the equipment off for repair or service.  It is 
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important to check every piece of laboratory equipment that once held hazardous 

samples to insure that any remaining samples or standards have been removed.  If any 

laboratory equipment has appreciable chemical, radiological or biological 

contamination on the outside surface, which would present a hazard to anyone 

handling it, the equipment, needs to be properly decontaminated by the researchers.  

Instruments, equipment or work areas must be certified as being free from potentially 

hazardous contamination prior to maintenance or repair by untrained, unprotected 

personnel or appropriate safeguards must be established and communicated to those 

involved with the operation.  The means to protect personnel must be included on a 

decontamination certification form when decontamination is not reasonably possible. 

A decontamination form a must be included with all surplus containers and 

equipment whenever hazardous material contamination was a factor. 

 

27.2.1 In general, the following must occur prior to service or repair: 

 

27.2.1.a The item/area to be serviced must be cleaned of all visible 

residue and encrusted material whenever reasonably possible.  

The decontamination must be completed by a train laboratory 

worker.  See section 27.2.3 for a list of recommended 

decontamination solutions.   

 

27.2.1.b Where there is the potential for hazardous non-visible chemical 

contamination, it may be necessary to use pH test strips, peroxide 

test strips or other indicating mechanism to verify that no 

contamination is present. 

 

27.2.1.c For items used with radioactive materials, no radioactivity must 

be detected with survey equipment or swipe tests.  Contact the 

Radiation Safety Officer.  See section 27.2.3 for a list of 

recommended decontamination solutions. 

 

27.2.1.d Where infectious materials were used, disinfect all surfaces with 

an effective disinfectant.  See section 27.2.3 for a list of 

recommended decontamination solutions. 

 

27.2.1.e Remove or deface all hazard warning labels or signs once 

hazards have been successfully removed by decontamination.  

Remove gross contamination and maintain appropriate hazard 

warnings when decontamination is not reasonably possible. The 

word ñresidueò may be added to indicate that only residue 

remains. 

 

27.2.1.f A Decontamination Statement (Form 205a - copy attached) must 

be completed and attached to the item/area.  If service is 

requested and initiated on an item/area and it appears that 

decontamination or other measures are not adequate to protect 
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involved persons, the requestor will be contacted to rectify the 

remaining hazard(s). Costs associated with decontamination or 

other protective action will be the responsibility of the requestor. 

 

27.2.1.g Adequate protection may be provided by decontaminating only 

the part of an item needing service or by packaging items so that 

persons handling the equipment will not come into contact with 

contamination. 

 

27.2.1.e Items that have been in contact with hazardous chemicals, 

radioactive substances or infectious materials and are intended 

for sale as surplus property must be decontaminated and a 

Decontamination Statement form must be attached to the item(s).  

Items that cannot be decontaminated must be disposed of through 

the Chemical Waste Program 

 

27.2.1.f Exception: Items of high surplus value that cannot be 

decontaminated may be sold under certain conditions.  An 

example of such an item would be the sale of laboratory 

equipment to another laboratory. 

 

27.2.2 Certain equipment and systems require other special precautions prior to 

sending out for service and repair.  The following must be accounted for.  

This is not an exclusive list.    

 

27.2.2.a If you intend to discard your refrigerator or freezer, the Freon 

must be properly recycled from the coils by Facilities (x1141) 

personnel prior to the unit being disposed.  Remove all contents, 

to include mercury thermometers, chemical reagents, radioactive 

isotopes.  Decontaminate the refrigerator if it held radioactive 

isotopes, infectious agents or toxic chemicals.  Contact the 

Radiation Safety Officer for guidance for surveying refrigerators 

which stored radioactive isotopes.  The refrigerator must be 

completely empty prior to being handled by Campus Movers or 

Facilities.  Defrost the refrigerator/freezer if there is a buildup of 

ice around the freezer compartment.   

 

27.2.2.b Ovens - Remove all mercury thermometers or containers holding 

samples or liquids.  For outdated ovens, check the lining for the 

presence of asbestos (inhalation hazard). If the oven lining 

appears to be constructed of asbestos, contact Environmental 

Health & Safety Asbestos Specialist (x8070) for assistance. 

 

27.2.2.c Incubators - Remove any remaining samples and drain the water 

from the jacket.  Remove mercury thermometers.  
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27.2.2.d Centrifuges - Inspect for centrifuge tubes holding water or 

samples to insure they have been removed from the rotor system.  

 

27.2.2.e Water baths - Drain the water from the unit and remove any 

remaining samples or mercury thermometers. 

 

27.2.2.f Balances or scales - Wipe clean to remove any remaining 

chemical contamination inside the balance or on the scale. 

 

27.2.2.g Chemical storage cabinets such as flammable or corrosive 

cabinets must have all the chemical containers removed prior to 

moving the cabinet.  Decontaminate the chemical storage cabinet 

of any remaining spills or residues. 

 

27.2.2.h Vacuum pumps contain vacuum pump oil.  Vacuum oil, which is 

grossly contaminated with toxic chemicals or other hazardous 

materials, should be removed prior to repair.  Discard all spent 

vacuum pump oil through Environmental Health & Safety as 

chemical waste. 

 

27.2.2.i Heating blocks need to have samples and mercury thermometers 

removed. If necessary, decontaminate the heating block. Set all 

mercury thermometers aside for management as chemical waste.  

Do not use mercury thermometers with heating blocks, as it is an 

unnecessary inhalation hazard (use alcohol thermometer). 

 

27.2.2a.j Mercury containing sphygmomanometers & blood pressure cuffs 

may contain metallic mercury, which is an inhalation hazard 

when spilled.  Seal the units inside clear plastic bags and set 

them aside for management through the chemical waste program. 

 

27.2.2.k Mercury barometers contain metallic mercury which is an 

inhalation hazard when spilled.  Completely drain the metallic 

mercury from the barometer into sealed plastic bottles.  Set aside 

empty barometer and plastic bottles holding metallic mercury for 

management through the chemical waste program.  

 

27.2.2.l  Photo-processing equipment usually has three storage tanks 

holding caustic developer, acidic photographic fixer and rinse 

water.  Drain the storage tanks (also supply and drain hoses).  

Discard the photo-processing chemicals through Environmental 

Health & Safety as chemical waste. 

 

27.2.2.m Silver recovery cartridges, which are connected to photo-

processing units, contain slightly acidic photographic fixer and 
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silver salts.  Have the silver recovery cartridge recycled through 

your supplier.   

 

27.2.2.n Gas chromatographs (GC) which have electron capture detectors 

contain a radioactive source.  Contact the Radiation Safety 

Officer. 

 

27.2.2.o High Performance Liquid Chromatography (HPLC) may have 

columns that contain organic solvents.  Drain the columns and 

waste lines prior to shipping the HPLC.  Dispose the organic 

solvent wastes through Environmental Health & Safety. 

 

27.2.2.p Tissue dehydrating units - Remove or drain all the ethanol and 

xylene from the storage tanks.  Dispose the solvents through 

Environmental Health & Safety as chemical waste.  Paraffin wax 

and tissue samples may also need to be removed from the tissue 

dehydrating unit. 

 

27.2.2.q Colorimeters may contain cuvets holding liquids (remove them). 

 

27.2.2.r Spectrophotometers may have automatic sample feeders holding 

sample containers or standards (remove them). 

 

27.2.2.s Desiccators may contain drying agents (Drierite, NaOH, 

phosphorus pentoxide).  Discard the spent drying agents through 

Occupatioanal Health & Safety as chemical waste. 

 

27.2.2.t Transformers or high voltage regulators may contain oil.  

Outdated transformers may hold toxic PCB contaminated oil.  

Contact Occupatioanl Health & Safety (x8475) whenever oil 

containing transformers or high voltage regulators are 

discovered.  Do not ship oil containing transformers or high 

voltage regulators without approval from Environmental Health 

& Safety. 

 

27.2.2.u Water purification systems - Remove all the free standing water 

from the water purification cartridges. 

 

27.2.2.v pH electrodes & other chemical electrode systems may contain 

water and possibly other hazardous chemicals. Set aside 

electrodes containing liquids for management through the 

chemical waste program. 

 

27.2.3 Recommended Decontamination Solutions 
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27.2.3.a For biological and infectious material contamination use a fresh 

10% bleach solution in water.  Other commercially available 

disinfectants may be used provided the manufacturer 

recommends it use for the biological material of concern. 

 

27.2.3.b Use clean water to decontaminate equipment contaminated with 

low-chain compounds, salts, organic acids and other polar 

compounds.  Follow up with a secondary decontamination using 

a dilute basic solution of a detergent or soap. 

 

27.2.3.c Use a dilute basic solution of a detergent or soap to 

decontaminate equipment and areas contaminated with acidic 

compounds, phenol, thiols and nitro and sulfonic compounds. 

 

27.2.3.d Use an organic solvent such as ethanol or acetone to 

decontaminate equipment and areas contaminated with non-polar 

compounds such as organic chemicals.  Follow up with a 

secondary decontamination using a dilute basic solution of a 

detergent or soap. 

 

27.2.4 All applicable personal protective equipment must be worn during the 

decontamination and servicing of the equipment.   A job hazard analysis 

should be completed to help determine the type of PPE required.  See 

Chapter 16 for information on personal protection equipment. 

 

27.2.5 All waste materials, decontamination solutions and other discard products 

or materials must be handled through the appropriate waste disposal 

program. 

 

27.2.6 Engineering controls, such as fume hoods and elephant trunks should be 

used when decontaminating and servicing all laboratory equipment.
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Chapter 28:  Special Precautions for Working with Compressed Gasses 

 

28.1 Policy for Safe Use and Storage of Compressed Gas Cylinders - Policy #7-24 

(http://www.udel.edu/ExecVP/polprod/7-24.html). 

 

28.2 Compressed Gases:  Special systems are needed for handling materials under 

pressure.  Toxic and corrosive gases present special problems in designing 

engineering controls.  The pressure hazard compounds other hazards which may be 

associated with a material. 

 

28.3 Improper use, handling, and storage of compressed air, gases, or related equipment 

can result in fatal consequences.  University employees should be properly trained in 

the safe use and handling of such substances and equipment.  Visual inspections of 

equipment, including portable cylinders are needed to ensure equipment is in safe 

operating condition prior to each use.  Departments shall not possess cylinders 

without first obtaining the proper equipment to use, handle, or store them 

accordingly.  No personal shall use compressed gases in any manner that is 

inconsistent with the Chemical Hygiene Plan and the requirements established by the 

University Chemical Hygiene Committee. 

 

28.4 Ordering and Storage  

 

28.4.1  When work with toxic, corrosive, or reactive gases is planned, the 

Department Chemical Hygiene Officer or the Department of Environmental 

Health and Safety should be contacted for information concerning specific 

handling requirements for the gas involved.  Generally, these gases will 

need to be used and stored with local exhaust ventilation such as a lab hood 

or a gas cabinet designed for that purpose. 

 

28.4.2 Know the contents of the cylinder and be familiar with the chemical and 

physical properties of that gas before you use it.  Never use a cylinder which 

can not be positively identified; cylinder color coding varies among gas 

vendors and is an unreliable identifier of cylinder contents. Immediately 

return unidentifiable cylinders to the vendor.  Some sources of gas hazard 

information include the Material Safety Data Sheet, container label and tags, 

manufacturers' literature and Compressed Gas Association publications.  

 

28.4.3 Laboratory personnel are responsible for prior approval procedures applying 

to toxic, corrosive and reactive gases used in your laboratory.  Have written 

emergency procedures, equipment, and know how to contact emergency 

response personnel trained to stop leaks from the cylinder valve, pressure 

relief devices, pressurized equipment and from cylinder valves stuck open.  

 

28.4.4 Order the smallest volume cylinder needed to minimize the gas volume in 

the laboratory.  However, lecture bottles and other small gas cylinders are 

also high pressure devices with high potential energy.  If a catastrophic gas 

http://www.udel.edu/ExecVP/polprod/7-24.html
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release occurs, the event will last not as long as a larger gas cylinder but it 

will happen nevertheless.  You may order a cylinder half-filled or filled to 

the lowest pressure you actually need.  

 

28.4.5 Store cylinders which are not necessary for current lab operations in a 

ventilated, dry area away from heat or ignition sources, out of direct sunlight 

and at temperatures less than 50°C.  Laboratory gas storage is forbidden.   

Gas rooms should be protected by automatic sprinklers.  Ventilation in the 

rooms should be negative with respect to the hallways and shall be separated 

from remainder of building in accordance with IBC based on occupancy 

classification. 

 

28.4.6 Delaware state law requires that cylinders of oxidizing gas have a 20 ft. 

minimum separation from cylinders of flammable gas, and that they are 

secured at all times to prevent falling.  Alternately, separate oxidizing and 

reducing gases by a 1/2 hour-rated fire wall at least 5 ft high. Do not store or 

leave cylinders unattended in hallways, corridors, stairways, or other areas 

of access or egress.  

 

28.5   Quantity Limitations ï All classes of gases must be below these quantity limitations 

per laboratory. 

 

28.5.1 Research Laboratories 

 

28.5.1.a Pyrophoric Gas ï 20 ft
3 (

total volume of gas)
 

 

28.5.1.b Corrosive Gas ï 810 ft
3 
(total volume of gas) 

 

28.5.1.c Flammable Gas (based on internal cylinder volume at 70°F and 

1atm) 

 

1. Laboratories less than 500 ft
2 
ï 6.0 ft

3
 

 

2. Laboratories greater than 500 ft
2 
ï 0.012 ft

3
 per ft

2 
of 

laboratory work area 

 

28.5.1.d Liquefied Flammable Gas (based on internal cylinder volume at 

70°F and 1atm) 

 

1. Laboratories less than 500 ft
2 
ï 1.2 ft

3
 

 

2. Laboratories greater than 500 ft
2 
ï 0.0018 ft

3
 per ft

2 
of 

laboratory work area 

 

28.5.1.e Highly Toxic Gas (Health Hazard Rating of 3 or 4 and cylinders 

of gases having a health hazard rating of 2 with no physiological 
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warning properties) (based on internal cylinder volume at 70°F 

and 1atm) 

 

1. Laboratories less than 500 ft
2 
ï 0.3 ft

3
 

 

2. Laboratories greater than 500 ft
2 
ï 0.0006 ft

3
 per ft

2 
of 

laboratory work area or 20 ft of total gas volume or which 

ever is less 

 

28.5.1.f Oxidizing Gas (based on internal cylinder volume at 70°F and 

1atm) 

 

1. Laboratories less than 500 ft
2 
ï 6.0 ft

3
 

 

2. Laboratories greater than 500 ft
2 
ï 0.0012 ft

3
 per ft

2 

laboratory work area 

 

28.5.2 Teaching and Instructional Laboratories 

 

28.5.2.a Pyrophoric Gas ï 20 ft
3 (

total volume of gas)
 

 

28.5.2b Highly Toxic Gas (Health Hazard Rating of 3 of 4) ï 20 ft
3
 

 

28.5.2.c Corrosive Gas ï 810 ft
3 
(total volume of gas) 

 

28.5.2.d Flammable Gas (based on internal cylinder volume at 70°F and 

1atm) ï 6.0 ft
3 

 

28.5.2.e Liquefied Flammable Gas(based on internal cylinder volume at 

70°F and 1atm) ï 1.2 ft
3
 

 

28.5.2.f Oxidizing Gas(based on internal cylinder volume at 70°F and 

1atm) ï 6.0 ft
3
 

 

28.5.2.g Highly Toxic Gas (Health Hazard Rating of 3 or 4 and cylinders 

of gases having a health hazard rating of 2 with no physiological 

warning properties) (based on internal cylinder volume at 70°F 

and 1atm) ï 0.3 ft
3
 

 

28.6   Transporting Gas Cylinders 

 

28.6.1 Consider cylinders of compressed gases as high potential energy sources 

and therefore as potential explosives.  Extensive damage and injury may 

occur if the cylinder valve is accidentally sheared off causing a "jet 

propelled" cylinder.  When storing or moving a cylinder, screw on the safety 

cap securely to protect the valve, and transport only on a wheeled cart 
































































































































