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Appendices

A. Hazardous Materials Safety Manual (See Binder Pocket)
1 http://lwww.udel.edu/ehs/hazmatman.pdf

B. Resources Available at the Websites Listed
B1i Occupational Safety and Health Adnstration References

1 LaboratoryStandard 29 CFR 1910.1450D
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p id=10106

1 National Research Council Recommendations Concerning Chemical Hygiene in Laboratories
(Non-Mandatory)i 29 CFR1910.1450 App A
http:/www.osha.gov/pls/oshaweb/owadisp®_document?p_table=STANDARDS&p id=10107

1 References (NeMandatory)i 29 CFR1910.1450 App B
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p=GBRRNDARDS&p_id=10108

1 OSHA Permissable Exposure Limits (PEL29 CFR 1910.1450 subpartiZ
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_tabléddSARDS&p_id=10147

1 Limits for Air Contaminant$ 29 CFR 1910.1000
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p id=9991

T TABLE Z-27 29 CFR1910.1000 TABLE 221
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p id=9993

1 TABLE Z-3 Mineral Dustg 29 CFR1910.100 TABLE Z-31i
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9994

B21 List of Substances Known to be Human Carcinogens, RabBoAnticipated to be Human
Carcinogens and Highly Toxic Substances

T National Toxicology Program (NTP)(latest editian)
http://ntp.niehs.nih.gov/index.cfim?obfel=72016262BDB7-CEBA-FA60E922B18C2540

7 International Agency for research on Cancer Monographs (IARC) (latest editions)
http://monographs.iarc.frfENG/Classification/index.php

B3i1 ACGIH Guide to Occupational Exposure ValiieRequest from the Depganent of
EnvironmentaHealth & Safety or order online http://acgih.org/store/

B4 1 Material Safety Datasheétshttp://udel.chemwatchna.com/

B51 Prudent Practices in the Laboratdrigttp://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/

B6 i EnvironmentaHealth and Safety Online Resources

1 Chemtal Hygiene Program http://www.udel.edu/ehs/chemindex.html

1 Chemical Storage Guidelingshttp://www.udel.edu/ehs/chemcompatstorage.html

1 Chemical Shipping Prograiinhttp://www.udel.edw&hgtranshazmat.html

1 Safety and Compliance Guide for Research Faculty and Laboratory Coordinators
http://www.udel.edu/en8acultycomplianceguide.pdf

1 Standard Operating ProceduresWdorking with Chemical$
http://www.udel.edu/ehs/labsop.html

. EHS Respiratory Protection Program 1

1 http://www.udel.edu/ehs/respiratory.htmi

. Statement of Agreement of Medical Consultant

1 http://www.udel.€lu/ehs/agreement.pdf

. Chemicals Requiring Special Handling Procedures

. Chemical Hygiene Compliance Policy

1 http://www.udel.edu/ehs/CHCComplianadiey.pdf
Procedures for Regulatory Inspections at the University

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

. Chemical Hygiene Forms

1 Chemial Hygiene Plan and Rigfito-Know Training Guidance and Certification Fofm
http://www.udel.edu/ehs/chptraining.html

1 DOT Shipping Request Forihttp://www.udel.edu/ehs/dotshippingrequest.doc

1 Laboratory Close Out/Decontamination/Decommissioning Cheéklist
http://www.udel.edu/ehs/LabDecommission0605.pdf

1 General Process and Expeent Standard Operating Procedure
http://www.udel.edu/ehs/chpsop/generalprocesssop.doc

1 Laboratory Inspection Foriinhttp://www.udel.edu/ehs/chemical/labinfor.doc

1 Laboratory Warning Sign Request Foimttp://www.udel.edu/ehs/labhazardcheck.doc

1 Pressure and Vacuum Processes and Experiments Standard Operation Piocedure
http://www.udel.edu/ehs/chpsop/pressureandvacuumsop.doc

1 Standard Operation Procedures for Use of Highly Toxic and Carcinogenic Materials
http://www.udel.edu/ehs/chpsop/toxicsop.doc

1 Minors Involved in Laboratory Operations Form
http://www.udel.edu/ehs/minorsresearchpolicy.pdf

1 Volunteer Workersnvolved in Laboratgr Research and Teaching Activitieermi


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

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

1 Visiting Scholarsrnvolved in Laboratory Research and Teaching Activitiesni
http://www.udel.edu/ehs/VisitingResearchersPolicy.pdf

1 Use of High Explosives and Reactive Material Standard Operating Prodedure
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 SafetyPolicy 7-1
(http:/Mvww.udel.edu/ExecVP/polprod/dl html)

11

1.2

1.3

1.4

The policy of the University of Delaware is to provide the university community with
a safe and healthful work emenment. Serious attempts will be made to minimize
recognizable hazarddt is the intent of the University to comply with all

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

The implementation of this policy is the resgibility 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 etivinder their supervision.
Supervisors must insist that employees and contracted personnel comply with health
and safety rules and work in a safe and considerate maRostering a positive

attitude towards health and safety shall be the respohsiilsupervisory staff.

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 encourtmegport all unsafe
conditions to their supervisors.

The Department dEnvironmentaHealth and Safety has the authority to assure
overall compliancevith the intent of this policy.The Department dEnvironmental
Health and Safety also functiomsan advisory and consultative capacity providing a
wide variety of occupational health and safety serviddeir assistance should be
sought by any office, department, employee, faculty member, student, or supervisor
who experiences an occupational biealr safety problem.
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Chapter 2: The OSHA Laboratory Standard

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

2.1

2.2

The basis for this standard (29 RHE910.1450) is a determination by the
Occupational Safety and Health Administration (OSHA), after careful review of the
complete rulemaking record, that laboratories typically differ from industrial
operations in their use and handling of hazardous aaésrnd that a different
approach than that found in OSHA's substance specific health standards is warranted
to protect workersThe final standard applies to all laboratories that use hazardous
chemicals in accordance with the definitions of laboratsg/and laboratory scale
provided in the standardsenerally, 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 standafeor laboratories coved by this standard, the
obligation to maintain employee exposures at or below the Permissible Exposure
Limits (PELSs) specified in 29 CFR, Part 1910, Subpart Z is retaiResvever, the
manner in which this obligation is achieved will be determined bly eenployer

through the formulation and implementation of a Chemical Hygiene Plan (CFHie).
CHP must include the necessary work practices, procedures and policies to ensure
that employees are protected from all potentially hazardous chemicals in lusi in t
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 hazartHlazardous chemicals as defined by the final standard
include notonly 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).

Among other requirenmgs, the final standard provides for employee training and
information, medical consultation and examination, hazard identification, respirator
use and recordkeepindn addition, employers need to identify circumstances under
which a particular laboratgroperation, procedure, or activity require prior approval
before implementationTo 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 shiive 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 (Rightto-Know)

3.1

3.2

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

In July 1984, the State of Delaware enacted the Hazardous Chemical Information Act.
The General Assembly found the healtld 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.

Many empbyers 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 Communicati®andard.However, the Federal standard
does not apply to nemanufacturing 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 bwgxposed to such
chemicals in nomanufacturing 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

Updated January 26, 2007

Chapter 4: Responsibility

4.1

4.2

University and Department Level

4.1.1 The development and irfgmentation of a generic Chemical Hygiene Plan

(CHP) shall be the responsibility of the DepartmerEm¥ironmentaHealth
and Safety.Approval of the generic CHP and annual audits thereof shall be
the responsibility of the Chemical Hygiene Committee (GHEach
department designated by the CHC shall tailor the generic CHP to their
department and be responsible for its implementafidre
Chairperson/Director for each designated department shall appoint a
DepartmentChemical Hygiene OfficelCHO) who will facilitate the
requirements of the CHROther individuals may be appointed to assist the
DCHO with implementation of 8@CHP. The Director, Department of
EnvironmentaHealth and Safetghall appoint dJniversity's CHOwho will
facilitate and managie University Chemical Hygiene Program.

Laboratory Level

4.2.1 Laboratory Supervisors and principal investigators are responsible for

chemical hygiene in the laboratoryhey must ensure that workers know and
follow the chemical hygiene rules, thabtective equipment @vailable and

in working orderand that appropriate training has been providgtkey will

conduct regular, formal chemical hygiene inspections of their facilities and
equipment, know the current legal and University requirememtserning
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 adequaté.is also anticipated and expected that laboratory
supervisorand principal investigato@eresponsible 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
hazardsassociated 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 axt 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 substancassprior to performing extremely hazardous
operations
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4.2.2

4.2.3

4.2.4

42.1.e

4.2.1f

Properly disposing of unwanted and/orzaadous chemicals and
material.

Developing an understanding of the current legal requirements
regulating hazardous substances used in his/her laboratory.

Laboratory workers are responsible for pleng and conducting each

operation in accordance with University chemical hygiene procedures and for
developing good personal chemical hygiene hgbiiemical safety practices

and procedurgs It is also anticipated and expected that laboratory works are
responsible for:

42.2.a

4.2.2.b

42.2.c

Being aware of the hazards of the materials she/he is around or
working with, and handling those chemicals in a safe manner;

Planning and conducting each operation in accordance with
established chemical hygiepeocedures;

Reporting unsafe conditions to his/her supervisor, or the
department chemical hygiene officer.

The principal investigator and laboratory workers share responsibility for
collecting, labeling and storing cheraldhazardous waste properly, as

well as informing visitors entering their laboratory of the potential hazards
and safety rules/precautions.

Safety Responsibilities during Faculty Leaves/Absences

42.4.a

4.2.4.b

University Policy 7-1 assigs responsibilities to each individual for
conducting their activities in a safe and compliant manner. In
addition, faculty hold increased responsibility for safety in
laboratoryand other research operations (e.g. field workhat

they must monitor ahenforce 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
deficiences as appropriate.

Wheneveiafaculty membewill not be present in the laboratory

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

protracted illnessetc. it is their responsibility to identify a

colleague to oversee their laboratoperations with respect to

safety procedures and requiremenibe person selectedust 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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4.3

4.4

be a fellow faculty member, ¢hDepartmental Chemical Hygiene
Officer, a fulktime researclassociate gpost doctoral fellow;
however, the individual must be a UD employdée faculty
membemust notifytheir Department Chaof who will be

assuming responsibility for all safety asgs of their laboratory
operations.The Department Chair and faculty membmrst be in
agreement that the selected person has the experience, knowledge
and background to assume the responsibilifibs.faculty

member must communicate the name of trepoasible individual

to theDepartmental Safety Committee and theHS aswell as

list the name and contact information of the responsible individual
onthe emergency contact card posted at the laboratory.

Employee Rights and Responsibilities

43.1

4.3.2

4.3.3

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.

Employees have the right to file a complaint with @SHthey feel they are
being exposed to unsafe or unhealthful work conditidraployees cannot
be discharged, suspended, or otherwise discriminated against by their
employer because of filing a complaint, or exercising their rights under the
law.

Employees have the responsibility to attend training seminars conducted by
the Department Chemical Hygiene Officer and the Department of
EnvironmentaHealth and Safety on the Laboratory Standard and Chemical
Hygiene Plan and to stay informed about thencitals used in their work
areas.They have the responsibility to use work practices and protective
equipment required for safe performance of their jeimally 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.

Departmental Chemical Hygiene Officers

44.1

TheDepartment Chemical Hygiene Offideas the responsibility as defined in
the OSHA Laboratory Standard and theiversity Chemical Hygiene Plan, to
implement the Chemical Hygiene Plan thus ensuring compliance with the
regulatory requirements and maintaining a safe work environmnidiat.
Department Chemical Hygiene f@kr has the following duties:

441.a Te&nsure 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 sjfied in 29 CFR Part
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1910.1450, University Policy and Procedures and the University
ChemicaHygiene Plan

44.1.b Provide reports at the department Safety Committee meetings on
chemical hygiene activities performed.

4.4.1.c  Work with principal investigatdr 6 P | t@develop, review and
approve Job Hazard Analysis and Standard Qiper&rocedures
detailing all aspects of proposed research activities that involve
hazardousnaterials.

4. 4.1.d Work with the Pl O&s on th
highly toxic, reactive, or carcinogenic or other inherently
hazardous matels.

44.1.e Investigate and complete a report for chemical related incidents
and exposures in their department.

44.1.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 &nvironmentaHealth and Safety to ensure
compliance.

44.1.h To disseminate chemical safety information through out their
department through emails, postiagd other forms of
communications.

4.4.1. Provide general chemical safety guidance to department staff,
students and faculty.

4.4.1 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. Facilitatethe use of the Laboratory Management Program by the
Principal Investigators and department staff.
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Chapter 5: Definitions

5.1 Laboratory- anyfacility where the "laboratory use of hazardous chemicals" odtur.
is a workplace where relatively small quantities of hazardous chemicals are used on a
non-production basis.

5.2 Laboratory Scalework with substances in which the containers usedeactions,
transfers, and other handling of substances are designed to be easily and safely
manipulated by one persotLaboratory scale" excludes those workplaces whose
function is to produce commercial quantities of materials.

5.3 Laboratory Use of Heardous Chemicalshandling 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 wolved 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 Officeran 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 definitionis 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 Plana reasonable written program developed and impieed
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 Aea- 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 Chemicalany element, chemical cormpnd or mixture of elements
and/or compounds which is a physical hazard oradtthé@azardSeethe Hazardous
Material Safety Manudbr more information

5.8  Dilute Highly Toxic Material Mixture or Solutioh a mixture or solution of highly
toxic materigs and norhazardous solution (buffer, DI Water, etc.) in such a ratio that
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increases the LE3or LCso above the definitions listed in section 12.7.1. Solutions in
hazardous materials such as Dimethyl Sulfoxide, flammable liquids or corrosive
liquids woul still be regulated due to potential synergetic effects.

5.9 Dilute Carcinogenic Material Mixture or Solutiérthe solution or mixture
containing less than 0.1% carcinogenic material by weight in dnapardous
solution (buffer, DI Water, etc.). Soians in hazardous materials such as Dimethyl
Sulfoxide, flammable liquids or corrosive liquids would still be regulated due to
potential synergetic effects.

5.10 Reproductive Toxicarit Interferes with reproductive or sexual function of the male
or femalefrom puberty through adulthood

5.12 Developmental Toxicarit Produces an effect in the offspring form conception
through puberty, wit 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 prawis of 29 CFRL910, 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 studentsigpin
laboratories must comply with this standard as well as the State of Delaware's
Hazardous Chemical Information Act (Delaware RighKnow). Undergraduate
students assigned to a research laboratory are also covered by both regulations.
Students irundergraduate teaching laboratories are only covered by the Delaware
Rightto-Know Law, but should be informed ahd make an attempt to adherédfte
CHPas best as possible.

6.5 This Chemical Hygiene Plan describes the University of Delaware's sabghams,
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 bgppendices of existing applicable programs all of which are integral
parts of the CHPThe Chemical Hygiene Plan is designed as a tool to coordinate
safety proceduresEvery employee in the laboratory must be trained in the applicable
details of this Pla.

6.6 It is the aim of theChemical Hygiene Committeéo work cooperatively with
principal investigatoraind laboratory workers to achieve compliance with University
safetypolicies the Chemical Hygiene Plaand governmental regulations. From time
to time, however, it may be necessampen cooperation faiJto impose sanctions to
adiieve compliance. Issues ofnon-compliance will be handled following the
requirements of the Chemical Hygiene  Compliance Policy
(http://www.udel.edu/et€HCCompliancePolicy.pdf) This policy was revieadand
approved by the University Provost. The Compliance Policy can be found in
Appendix Fof theChemical Hygiene Plan


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

7.1

7.2

7.3

7.4

7.5

7.6

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 containersyegardless of size, must be labeled with a common
chemical name and percentage (as applicable).

7.1.2 Employers shall maintain any MSBSeceived and make them readily
available to employeesMSDS shall be available in prigdform in the
laboratoris or areas where hazardous materials are stored or used.

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 ampiypriate
training.

7.2.2 If the chemical produced is a4dpyoduct 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 usadewfthe
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.

The Department dEnvironmentaHealth and Safetysithe Central Repository for
MSDS's for the UniversityA 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 StandafdSDS slall be
obtained for each chemical used in the laboratory.

Chemical manufacturers and distributors must provide the purchasers of hazardous
chemicals with an appropriate MSDS for each hazardous chemical/product
purchased.

If an MSDS was not provided withe shipment of a hazardous chemical, st
be requested from the manufacturer or distributor in a timely manner.

If you wish to review an MSDS, contact your supervisor, instructor, Department
Chemical Hygiene Officer, or the Departmen&wmivirormentalHealth and Safetylf
you need an MSDS for your work area file, contact your Department Chemical
Hygiene Officer or the Department BhvironmentaHealth and SafetySee the
Hazardous Material Safety Manual for MSB&ction by section description
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MSDSO6s can al so b E€heaWatce dSDE8 Hrogtaawailablegth t h e
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 trairibd hazards of

the chemicals present in the workplades a result, laboratories shdkikvelop
inventories to assut@atproper training for all chemicals is providedn annual
inventory can reduce the number of unknowns andetigency to stockpile

chemicals. It alsprovides an opportunity to check the integrity of the chemicals and
containers (i.e. picric acid that has become dng asures that a laboratory has not
exceeded the quantity limitations for certain classes of chenaisdilsted insection

8.2.
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8.2  Maximum Allowable Quantity of Hazardous Materials per Control ABzesed on the 200@ternational Building Codes
Additional amount permitted if material is stored in
Unsprinklered Sprinklered Rated Safety Cabinets, Gas Cabinets oranted
Enclosures
One Floor | Two Floors I':I'Ihree FFlour One Floor F-:-WO I':I'Ihree FFlour One Floor F-:-WO ;h ree FFlour
_ Above Above oors oors Above oors oors oors Above oors oors oors
Material Class Above Above Above Above Above Above Above Above
Grade Grade Grade Grade
Grade Grade Grade Grade Grade Grade Grade Grade
(100%) (75%) (100%) (100%)
(50%) (12.5%) (75%) (50%) (12.5%) (75%) (50%) (12.5%)
Corrosive Liquids 500 gal 375 gal 250 gal 62 % gal 1000 gal 750 gal 500 Ibs 125 gal 500 gal 375 gal 250 gal 62 Ygal
Corrosive Solids 5000 Ibs 3750 Ibs 2500 Ibs 625 Ibs 10,000 Ibs | 7500 gal 5000 Ibs 1250 Ibs 5000 Ibs 3750 Ibs 2500 Ibs 625 Ibs
Corrosive Gas 150 £ 112 % ft 75 ft 18 ¥ ff 810 ff 607 ¥ ft 405 ff 101 Ya e N/A N/A N/A N/A
Il 120 gal 90 gal 60 gal 15 gal 240 gal 180 gal 120 gal 30 gal 120 gal 90 gal 60 gal 15 gal
ﬁgg‘igf“b'e A 320gal | 240 gal 160 gal 40 gal 640gal | 480gal | 320 gal 80 gal 320gal | 240gal | 160gal | 40 gal
1IB 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
. Not Not Not Not 1
Explosives Allowed Allowed Allowed Allowed 1 lbs Y b Y% b /s b 2 lbs 1%Ilbs 1lb Yalb
Flammable 3
Cryogenics 45 gal 33 % gal 22 Y2 gal 5%sgal 90 gal 67 % gal 45 gal 11 Yagal N/A N/A N/A N/A
Ol 45 gal 33%gal | 22%gal 5%, gal 90gal | 67%gal | 45gal 11 Y gal N/A N/A N/A N/A
Cryogenics 5
Gaseous or
Flammable Gas Liquefied 30 gal 22 Y2 gal 15 gal 3% gal 60 gal 45 gal 30 gal 7 % gal 30 gal 22 Y2 gal 15 gal 3% gal
1A 30 gal 22 Y2 gal 15 gal 3% gal 60 gal 45 gal 30 gal 7 % gal 30 gal 22 Y2 gal 15 gal 3% gal
Flammable Liquids 1B 60 gal 45 gal 30 gal 7 % gal 120 gal 90 gal 60 gal 15 gal 60 gal 45 gal 30 gal 7 Y% gal
1C 90 gal 67 Y2 gal 45 gal 11 Y4 gal 180 gal 135 gal 90 gal 22 % gal 90 gal 67 Y2 gal 45 gal 11 Ya gal
Combination of 2‘)21;5& gﬁnnot
Flammable Liquids | .~ ", 120 gal 90 gal 60 gal 15 gal 240 gal 180 gal 120 gal 30 gal 120 gal 90 gal 60 gal 15 gal
individual
(1A, 1B, 1C) Ha
quantity limitation
Flammable Solids 125 Ibs 93 % Ibs 62 % Ibs 15%; Ibs 250 Ibs 187 Y% Ibs 125 Ibs 31 Y%lbs 125 Ibs 93 ¥ Ibs 62 ¥ Ibs 15%; Ibs
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All Materials Stored in Rated Safety Cabinets, Gas

Unsprinklered Sprinklered Cabinets or Vented Enclosure$ Add An
Additional:
One Floor | Two Eloors Three Four One Floor Two Three Four One Floor Two Three Four
Floors Floors Floors Floors Floors Floors Floors Floors
. Above Above Above Above
Material Class Above Above Above Above Above Above Above Above
Grade Grade Grade Grade
Grade Grade Grade Grade Grade Grade Grade Grade
(100%) (75%) (100%) (100%)
(50%) (12.5%) (75%) (50%) (12.5%) (75%) (50%) (12.5%)
Toxic Materials 500 Ibs 375 Ibs 250 Ibs 62 % Ibs 1000 Ibs 750 Ibs 500 Ibs 125 lbs 500 Ibs 375 Ibs 250 Ibs 62 ¥ lbs
Toxic Gas 810 £ 607 v ft 405 f 101 vu ft 810 ft 607 v ft 405 f£ 101 V4 ft N/A N/A N/A N/A
Highty Toxic 10 Ibs 7% Ibs 5 Ibs 1Y% Ibs 20 Ibs 15 Ibs 10 Ibs 2% Ibs N/A N/A N/A N/A
Materials
?'gh'y or Acutely 2018 152 1018 21 ff 20 1 15 ¢ 1018 21 ff N/A N/A N/A N/A
oxic Gas
Organic Peroxide 5 lbs 3% lbs 2% Ibs 35 Ibs 10 Ibs 7 Y% Ibs 5 lbs 1 % lbs 5 lbs 3% lbs 2% lbs s 1b
Oxidizer 10 Ibs 7 Y Ibs 5 Ibs 1%lbs 20 lbs 15 10 Ibs 2% lbs 10 Ibs 7 Y2 lbs 5 lbs 1%lbs
e Gaseous or
Oxidizing Gas Liquefied 1500 £ 1125 € 750 f 187 ¥ ft 3000 £ 2250 £ 1500 375 ff 1500 £ 1125 8 750 f 187 v ft
. . Not Not Not Not
Pyrophoric Material Allowed Allowed Allowed Allowed 4 Ibs 3lbs 2 Ibs % b 4 Ibs 31lbs 2 Ibs % 1b
. Not Not Not Not
Pyrophoric Gas Allowed Allowed Allowed Allowed 50 ftt 37 % ft 25 ft? 6 Vi ft N/A N/A N/A N/A
Reactive Material
other then already 5 lbs 3% lbs 2% Ibs %5 Ib 10 Ibs 7 Y% Ibs 5 lbs 1% lbs 5 lbs 3 %lbs 2% lbs s 1b
listed
Waste Reactive 50 Ibs 37 % Ibs 25 Ibs 6 Y4 lbs 100 Ibs 75 lbs 50 Ibs 12 % Ibs 50 Ibs 37 % Ibs 25 Ibs 6 Yalbs

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

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

Two floors below grade thighregestements

Explanations: A control area is not necessarily defined as a laboratory. Usually it is a group of laboratories suyromedsabib fire rated walls
and two hour fire rated floors. There is a maxaimuumber of control areas allow be floor:

Two Floors Below Grade: 2
One Floor Above Grade: 4

Two Floors Above Grade: 3
Four Floors Above Grade: 2

One Floor Below Grade: 3

Three Floors Above Grade: 2




Updated January 26, 2007

Examples:

1-1-Dichloroethylene

EET o . Isopentane Methyl Formate
1A | Flash Point < 73 °F (23 °C) and a Boiling Point < 100 °F (38 | Ethzl Chloride Isopropyl Chloride Pentane
Ethyl Ether Propylene Oxide
Acetone Ethyl Alcohol
Flammable Liquid . - . Benzene _ Ethyl Benzene :\ggéﬁglpfllt?(leﬁg:gne
1B | Flash Point < 73 °F (23 °C) and a Boiling Point 826 (38 °C) | Carbon Disulfide Hexane
; Isopropyl Alcohol
1,2-Dichloroethylene Methyl Acetate Toluene
Ethyl Acetate Methanol
Isoamyl Acetate Methyl Isobutyl
1C | Flash Point > 73 °F (23 °C) and a Boiling o100 °F (38 °C) | Amyl Alcohol Ketone Xylene
Propyl Alcohol
Il | Flash Point > 100 °F (38 °C) and a Boiling Point < 140 °F (60 Fuel Oil
Naphtha
Combustible Liquid . . .
q IIA | Flash Point > 140 °F (60 °C) and a Boiling Rcir200 °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

9.1.2

Unless otherwise specified or exempted by the Director of the Department of
EnvironmentaHealth and Satg, eachlaboratory, room, area or faditiin

which hazardous chemicadse 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 singler doublestream hoses are nat
substitute for an ANSI approved, hgsthmbed 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 locatkih\iD
seconds or 100 foot tral distance of the hazard area

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 laboratorychemicafume hood which meets the Univeys
performance standards

9.2  Safe Handling of Chemicals

9.21

9.22

Know the physical and health hazards associatddthwe 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 equipmemhay

need to handle an emergend¢now the procedures necessary for safe

disposal of the chemicals.

Questions you should consider:

9.22.a Is the material flammable, explosive, corrosive, or reactive?
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9.3

9.23

9.22.b Is the material toxic, and if saow can one be exposed to the
material (inhalation, skin or eye contact, accidental ingestion,
accidental puncture)?re the health effects acute, chronic or
both? Is there evidence based on research with animals or humans
that the substance is a ca@gen? A mutagen? A teratogen or
reproductive toxif

9.22.c  What kind of ventilation does one need for protectiaiRat kind
of personal protective equipment (i.e. gloves, respiratat,
goggled does one need for protectioW?hatis the legal exposar
limit (PEL) or recommended TLV?

9.22.d  Are you exposed to other chemicals at the same time? Can they
have a combined (additive or synergistic) effect?

9.22.e Is any type of medical testing recommended?

9.22.f  Will the process generate other togmmpounds, or could it result
in a fire, explosion, etc.?

9.22.g Are the proposed storage facilities appropriate for the type of
materials requiredHow can incompatible materials be
segregated?

9.22.h  What possible accidents can occur and what slepsld be taken
to minimize the likelihood and impact of an accident?

9.22. What are the proper procedures for disposal of the chemical(s)?
Once the potential hazards associated with the chemical(s) have been

evaluated and the process has beatuated, one can design the process and
work procedures to minimize or eliminate the hazards.

General Safety Guidelines

9.31

9.32

Know the hazards associated with the materials uSadefully read the label
before using a chemicaReview the Materiabafety Data Sheet (MSDS) for
any special handling informatiodn some cases it may be necessary to do
additional researchConsult the references listed in the Hazardous Material
Safety Manual.Contact the Department &hvironmentaHealth and Safety
(831-8475 or the Department Chemical Hygiene Officer for assistance with
the evaluation of hazards associated with a specific material.

Be prepared for hazardous material emergencies and know what action to take
in the event of an emergenclgxanples of emergencies are power failure,
exhaust ventilation failures, spills, fires, explosions, étssure necessary
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9.33

9.34

9.35

9.36

equipment and supplies are available for handling small spills of hazardous

materials.

9.32.a  Know the location of safety equipment: emgency shower,
eyewash, fire extinguisher, fire alarm pull station.

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

materials.

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

accomplish planned work angsgense only the minimum amount
necessary for immediate use.

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

purpose.
9.32.e Never smell or taste hazardous chemicals.

9.32.f  Vent apparatus which may discharge toxic chemigalsuum
pumps, distillation columns, etc.) into local exhaust devices.

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

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

rooms, since these have recirculatedagpheres.

Inspect equipment or apparatus for damage before adding a hazardous
chemical or beginning a hazardous procedie.not use damaged
equipment.

Assure ventilation is adequate for the materials usagter to the MSDS for
information on ventilation requirements, or contact the Department of
EnvironmentaHealth and SafetySee the "Engineeringddtrols” section of
this plan

Avoid practical jokes or other behavior which might confuse, startle or
distract another worker.

Clothing shall be appropriate to the laboratory; effioustbe made to
minimize skin exposure (i.e. lab coats, long pants, and regjolsed toed
shoes are requirgdSandals, opetoed or perforated shoes, shorts, leave
exposed skin vulnerable toeanical contaminationUnconfined long hair,
ties or other dangling clothing or jewelry can pose a snagging or ignition
threat in the laboratory.
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93.7

938

939

Keep the work area clean and uncluttered with chemicals and equipment.
Clean up the work area on corapbn of an operation or at the end of each
work day.

Use required personal protective equipmedee the "Personal Protective
Equipment” section of the Hazardous Material Safety Manual. Rearal/e
properly disposéaboratory coatsvhen contaminate

Label all secondary containers with appropriate hazard informafissure
labels on primary and secondary containers do not become danReadce
them when necessary.
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Chapter 10: Activities Requiring Prior Approval

10.1 The Department dEnvironmentaHealth and Safety together with the Chemical
Hygiene Committee has determined particular laboratory operations, procedures or
activities which require approval before implementatidhese operations are listed
below.

10.2 Note: OSHA reques each employer to identify those activities which the employer
believes to be of a sufficiently hazardous nature to warrant prior "employer approval”
before implementationDepartments need to identify activities which involve
extremely toxic chemicalselect carcinogens aneproductive hazards
(http://www.udel.edu/etieeproductive.htn)l and those activities with a high
potential for personal injury and property damaBepartments will alsoeed to
identify existing activities subject to the requirements of this sectixaept for the
most hazardous activities, "employer approval” will occur at the local level (e.g.
Principal Investigator, Department Safety Committee and/or Department Gthemic
Hygiene Officer). The University's Chemical Hygiene Officer is available for
assistance.

10.3 Examples of activities requiring priopprovalof the Principal
Investigator/Supervisor or Department Chemical Hygiene Officer

10.31 Large scale operatisr(e.g. 22 liter volume or greater)
10.32 Unattended operations, or longer than a normal dight shift
10.33 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 Activities Requiring Approval of the University Chemical Hygiene Officer, the
Director ofEnvironmentaHealth and Safety or the University Chemical Hygiene
Committee

10.4.1 Reactions usingighly toxic, radioactive ocarcinogenic chemicals

10.4.2 Installation, removal, moving or chges to a laboratory exhawsntilation
unit (chemical fume hood, exhaust trunk, canopy hoad, et

10.4.3 Purchasing refrigerators or freezers for chemical storage.
10.4.4 When specified in project writep of new capital projects
10.4.5 Purchase of a Clag8B or|V 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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10.5

10.4.7 Experiment or prcess that impact building or laboratory design, i.&arge
piece of equipment or apparatus that blocks sprinkler heads.

10.4.8 Purchase or use of a respirator. SeeRtbepirator Protection Pragnfor the

definition and types of respirators

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

10.5.1

10.5.2

10.5.3

Persons under 1&wrs of age are not allowed imiJersity laboratories
where hazardous materialegresent or hazardous activities take place
except under the following circumstances:

10.5.1.a The minoris employed by the University or has been formally
accepted as a volunteer worker; and

1.

2.

has been trained in safe laboratory procedures; and
has adulsupervision at all times; and

has received and completed the appropriate State of
Delaware, Department of Labor forms andrappls.

Contact Human Resourcs more informationand

has a parental hazaatknowledgement formnofile with
the host depément;or

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

10.5.1.c The minoris participating in a Universitgponsored program; and

1.

2.

3.

has been trained safe laboratory procedures; and
has adult supervision at giines; and

has a parental hazaatknowledgement form on file with
the host department.

Toursinvolving minors are coveraeghder Chapter 16 and are not
subject to section 10.5 of the Chemical Hygiene Plan.

Underno circumstances shahfants, toddlers, or children too young to
understand safety training be permitted in University of Delaware


http://www.udel.edu/ehs/respiratory.html
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laboratories except agsearch study participants with the signed consent
of a parent or legal guardian.

10.5.4  Thefollowing must be adhered:to

10.54.a

10.5.4.b

10.5.4.c

10.5.4.d

10.54.e

Faculty Members or Principal Investigators must notify the
Departmental Safety Committee amdeivedocumentecpproval
from the Chair of the Department or Director of the Program.

The minor musttéend all applicable safety trainirsgssions,
including but not limited to:

a. RightTo-Know
b. Chemical Safety/Hygiene Plan
c. Any or all of the following, based on work performed:

Corrosive Chemical Safety
Laboratory Ventilation Safety
Chemical Waste Disposal
Laser Safety
RadioactiveMaterials Safety
Biosafety

Bloodborne Pathogens
X-Ray Device Safety

N>R WNE

The minor is under the responsibility of a faculty member in the
laboratory or area where the work will occur.

In situations where the minor is not participating ial@oratory
science coursehé responsible searcher must meeith the

minor and review all Job Hazard Analysis (JHA) and Standard
Operating Procedures (SOP). Written copiesllbe provided.
EHSshallr evi ew t he JHAGs or s@®PO06s
are addressed.

The minor must use all required personal protective equipment.
Each college, school, department, division or unit shall provide or
otherwisemake available to each min@quired to wear personal
protective equipment the deeisappropriate fothe activity and
hazard involvedMinors enrolled in a University of Delaware
laboratory science courseay be required to purchase their own
personal protective equipment.
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10.5.4.f

10.5.4.9

10.5.4.h

10.5.4.i

10.5.4.]

10.5.4.k

Theminor must be monitored and supervised at alesioy a
knowledgeable and experienced adult employEgey must not
work alone. Each tashallbe evaluated. Work with
reproductive toxinsghemical carcinogerend highly toxic
materialsshallnot occur. Any procedures involving a hazardous
operationshallbe limited and controlled by the responsible
researcher.

The minormust follow all Departmental and University safety
procedures and policies.

The Departmental Safety Committee or Departmental Chemical
Hygiene Officeshouldperfam spot inspections of the work and
assure that all training is complete.

The minor must follow all applicable state and federal
requirements and guidelines.

TheRelease oLiability and Waiver Claim Fornmust be
completed by the parent or guardian of the minor.

The responsible Faculty member must completéthecipal
Investigator/Supervisor CommitmigiRorm

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 tour$atooratory 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  Thesponsor 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 safefgrmation.

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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10.7

10.6.4

10.6.5

10.6.6

10.6.7

10.6.8

All participants in the demonstration or tour must be provided and don all
necessarygrsonal protective equipment. The participants must wear the
PPE at all times while in the laboratory or hazardous area.

Participants in the tour or demonstration shall be monitored and
supervised at all times. Sufficient departmental statf bleaon hand to
effectively control the group involved in the tour of demonstration.

All demonstrations involving hazardous materials or hazardous chemicals
shall be reviewed and approved by the Departmental Chemical Hygiene
Officer. The demonsdition shall be presented in a safe manner,

following the applicable aspects of the Chemical Hygiene Plan. Based on
the audience, it may be necessary toadttitional safety measure$he
Departmental Chemical Hygiene Officer is encouraged to conshitthet
University Chemical Hygiene Officer to assure that the safety of the
participants is maintained.

Demonstrations fominors require the approval of the University
Chemical Hygiene Officer.

Demonstrationperformed to any audience @impus oin an area, on
or off campus, not designed for hazardous chemicals or a hazardous
operation requires the approval of the University Chemical Hygiene
Officer.

Volunteer Workers involved in Laboratory Research and Teaching Activities at the
University of Delaware

10.7.1

10.7.2

10.7.3

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 activies of the University or to gain experience in specific
endeavors.

Volunteer workers urel the age of 18 are coveregthe Minors

Involved in Laboratory Research and Teaching Activities Policy, found in
Chapter 10.5 of thEniversity Chemical Hygiene Plaand at
http://www.udel.edu/ehs/minorsresearchpolicy.pdf

Tours and visitrs to laboratories are coveredder Chafer 106 of the
University Chemical Hygiene Plaand are not subject to section 10.7 of
the Chemical Hygiene Plan.

10.7.4 Underno circumstances shall individuals unable to understand safety

training bepermitted in University of Delaware laboratories except as
research study participants in an approved resegmaiocd


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 regmoients 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 aiplicable safety training
sessions, including but not limited to:

a.RightTo-Know
b. Chemical Safety/Hygiene Plan
c. Any or all of the following, based on work performed:

Corrosive Chemical Safety
Laboratory Ventilation Safety
Chemical Waste Disposal
Laser Safety

Radioactive Materials Safety
Biosafety

Bloodborne Pathogens
X-Ray Device Safety

ONOGOAWNE

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 resadrer must meet with the volunteer worker
and review all Job Hazard Analysis (JHA) and Standard Operating
Procedures (SOP). Written copies shall be providgdS shall
review the JHAO6s or SOPOs to ass
addressed.

10.7.5.e The volnteer 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
hazard 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
procedires 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.

10.75.i TheRelease of Liability and Waiver Claim Form
(http://www.udel.edw@hsVolunteerResearchersPolicy. pdfust
be completed by the volunteer worker.

10.75.) The responsibl&aculty member must complete tRencipal
Investigator/Supervisor Commitment Form
(http://www.udel.edu/ehs/VolunteerResearsiRalicy.pdf).

108 Visiting Scholarsnvolved in Laboratory Research and Teaching Activities at the
University of Delaware

10.81 Visiting Scholarsareindividuals who areincompensated by the University
of Delaware and who perform services directliated 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.

10.82 Visiting Scholarainde the age of 18 will be coverday the Minors Involved
in Laboratory Research and Teaching Activities Policy, found in Chapter
10.5 of theUniversity Chemical Hygiene Plaand at
http://www.udeledu/ehs/minorsresearchpolicy.pdf

10.83 Tours and visitors to laboratories a@/eredunder Chapter 16 of the
University Chemical Hygiene Plaand are not subject to section 10.8 of the
Chamical Hygiene Plan.

10.8.4 Underno circumstances shall individuals unable to understand safety
training be permitted in University of Delaware laboratories except as
research study participants in an approved resegmaiocol.

10.8.5 Visiting Scholarsare permittedo 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 Scholamust 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. RightTo-Know
b. Chemical Safety/Hygiene Plan
c. Any or all of the following, basl 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 Scholais under the supervision of a faculty member
in the laboratory or area where the work will occur.

10.8.5.d ThePrincipal Investigator or Faculty Member must assure that the
Visiting Scholareviews all Job Hazard Aalysis (JHA) and
Standard Operating Procedures (SOP). Written copies shall be
provided. EHSs hal | revi ew the JHAOGs or
safety issues are addressed.

10.8.5.c The Visiting Scholamust use all required personal protective
equipment. Bch college, school, department, division or unit
should make available to da¥isiting Scholarequired to wear
personal protective equipment the devices appropriate for the
activity and hazards involved. &Wisiting Scholamay be
required to purchaseertain individualized items of personal
protective equipment.

10.8.5.d The Visiting Scholamust be monitored and supervised by a
knowledgeable and experiencethployee until the principal
investigator is comfortable that the individual can work
indepandently. They must not work alone while performing
hazardous operations or while working with hazardous materials.

10.8.5.e The Visiting Scholamust follow all Departmental and University
safety procedures and policies.

10.8.5.f The Departmental Safeyommittee 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 TheRelease of Liability and Waiver ClaifForm
(http://www.udel.edu/ehs/VisitingResearchersPolicy). paiist be
completed byhe Visiting Scholar

10.8.5.h The responsible Faculty member must completéthecipal
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 Prezutions
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11.2

"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 reactMaterials whichpresent a
physical hazard can be safely used if the specific hazard(s) are understood, and
measures are taken to address the haz#frdppropriate precautions are not taken, a
fire, an explosion, unwanted corrosion, personal injury, or property daroalge c

occur.

Certain chemicals cannot be safely mixed or stored with other chemicals because a
severe reaction can take place or an extremely toxic reaction product canSesult.
the Hazardous Material Safety Manual for a table of incompatibleichEnfpages

9-11).

11.21 Special Precautions for Working with Flammables and Combustibles

11.2.1.a Flammable/Combustible Liquiddvaterials which under standard
conditions can generate sufficient vapor to cause a fire in the
presence of an ignition srce. The vapors of these materials are
invisible, and a vapor trail to an ignition source away from the
immediate area can result in a flashbaElammables are more
hazardous at elevated temperatures due to more rapid vaporization.
In addition, flammale 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 elecitic Post conspicuous "No Smoking"
signs in areas where flammable materials are used or stored.

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

11.2.1.d Store in approved flammable liquid containers (safety cans) and
storage cabinets, or in a s@storage room designed for that
purpose.Store away from oxidizers.

11.2.1e Flammable liquids stored in glass containers shall not exceed 1
guart. Exception: for conditions where chemical purity must be
protected, flammable liquids stored in glassatainers shall not
exceed 1 gallon.

11.2.1f Refrigerators and freezers used for the storage of flammables shall
be explosion proof or lab safe.
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11.2.1.9

11.2.1.h

Assure there is proper bonding and grounding when it is required,
such as when transferring or déysing a flammable liquid from a
large container or drumAssure bonding and grounding is checked
periodically.

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 ftarage and processing of

11.3.1.b

11.3.1.c

11.3.1d

11.3.1.e

corrosive materialmustbe corrosion resistant.

Eye protection andhemical protectivglovesmustalways be
used when handling corrosive materiadsface shield, rubber
apron, and rubber boots may also be appropdagending on the
work performed.

When mixing concentrated acids with water, add the acid slowly to
water. Never add water to acid.

Acids and basemustbe stored separately from each other.
Organic acidsnustbe stored with flammablmaterials, separate
from oxidizers and oxidizing acids.

An eyewash and safety shower must be readily acce$wiibien

the room or aredp areas where corrosives are used and stdred.
the event of skin or eye contact with corrosives, imatedy flush
the area of contact with cool water for 15 minutBemove all
affected clothing. Seekedical assistance.

11.4 Special Precautions for Working with Oxidizers

11.4.1 Oxidizers: Materials which react with other substances by accepting @besctr
and undergoing reduction. This reaction may result in fire or explo3ibe.
intensity of the reaction depends on the oxidiziegucing potential of the
materials involved.Oxidation reactions are the most frequent cause of
chemical accidents.

1141.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 proceddoenot
keep excessive amounts of the material in the vicinity of the
process.

11.4.1.d Store properly, away from organic materials, flamraabhterials
and reducers.

11.5 Water Reactive Materialdviaterials which react with water to produce a flammable
or toxic gas, or other hazardous condisipdten a fire or explosion resultSpecial
precautions for safe handling of water reactive netewill depend on the specific
materials, and the conditions of use and stor&ymntact the Department Chemical
Hygiene Officer or the Department BhvironmentaHealth and Safety for
information on the safe use of a specific materatamples of \ater 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 invisibleExamples of pyrophorimaterials are silane, silicon
tetrachloride, white or yellow phosphorougyrophorics 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 form peroxides which
can explode with impact, heat, or friction such as removing &Slidce
these chemicals may be packaged in an air atmosphere, peroxides can form
even though the container has not been opeBgdmples of peroxidizables
include etlyl ether, tetrahydrofuran, isopropyl ether, liquid paraffins
(alkanes), and olefins (alkenes).

11.7.1.a Date all peroxidizables upon receipt and upon openihgess
an inhibitor has been added by the manufacturer, materials
should be properly disposed 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 Ligigensitive Materials
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11.8.1

Light-Sensitive MaterialsMaterials which react in the presence of light,
forming new compounds which can be hazardous, or resulting in conditions
such as pressure builgp inside a caiiner which may be hazardous.

11.8.1.a Store lightsensitive 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 o
surplus material after one year if unopened or 6 months if
opened.

11.9 Special Precautions for Working with SheSknsitive or Explosive Materials

11.9.1

ShockSensitive/Explosive MaterialSCompounds which can spontaneously
release large amounts @fiergy under normal conditions, or when struck,
vibrated, or otherwise agitate@&ome chemicals become increasingly
shocksensitive with ageOf great concern in the laboratory is the
inadvertent formation of explosive or shes#nsitive materials sucls a
peroxides, perchlorates (from perchloric acid), and aziddst of

materials which can be shoesknsitive is provided in théazardous

Material Safety Manual

11.9.1.a Contact the Department &hvironmentalHealth and Safety at
831-8475when work with shoclsensitive or explosive materials
is planned or when it is suspected that the inadvertent formation
of shocksensitive materials in ductwork, piping, or chemicals
being stored has occurred.

11.91.b Obtain prior approval for the purchase and use of the materials.
Receive prior approval fromEHSand the Departmental
Chemical Hygiene Officefior the possessioand use of the
material SeeAppendix H
(http://www.udel.edu/ehiseactivesomloc) for the SOP/Approval
Form for the Use of High Explosive and Reactiv€hiemical
Hygiene Committee Approval may be required based on the
specifics of the experiment.

11.9.1.c Date all contaiers of explosive or shogensitive materials
upon receipt and when openddnless an inhibitor has been
added, unopened shesknsitive materials should be discarded
within 12 months after receipOpen containers of shock
sensitive materials should descarded 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 thematerials or the process.

11.10 Special Precautions for Working with Cryogens

11.101

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 ondense oxygen from the air, creating an oxygen rich
atmosphere, increasing potential for fire if flammable or combustible
materials and a source of ignition are pres@messure is a hazard because

of the large expansion ratio from liquid to gas, cagigiressure 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.

11.101.a Equipment should be kept clean, especially whierking with
liquid or gaseous oxygen.

11.101b Mixtures of gases or fluids should be strictly controlled to
prevent formation of flammable or explosive mixtures.

11.1Q1.c For flammable cryogens the precautions provided in the
"Flammable/Combustible Bterials"section of this plashould
be used.

11.101.d Always wear safety glasses with side shields or goggles when
handling cryogensif there is a splash or spray hazard, a full
face protector, an impervious apron or ceaff lesstrousers,
and hidn topped shoesmustbe worn. Watches, rings, and other
jewelry should not be wornGlovesmustbeliquid impervious
and sufficiently large to be readily thrown off should a cryogen
be spilled. Respirators may be required if the cryogen is toxic
and suficient local exhaust ventilation is not available.

11.101e Containers and systems containing cryogansthave pressure
relief mechanisms.

11.101.f Containers and systemsustbe capable of withstanding extreme
cold without becoming brittle.

11.101.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 caeduo accordance with established
scientific principles that acute or chronic health effects may occur in exposed
employees.This term includes chemicals which &ebstances Known to be Human
CarcinogensReasonably Anticipated to be Human Carcinogensc or highly toxic
agentsreproductive toxinghttp://www.udel.edu/eligeproductive.htm| irritants,
corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agentsuthoch
the hem#opoietic systenandagents which damage the lungs, skin, eyes, or mucous
membranesFor 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 imits (PELSs). 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 mixtureln addition, the Depament Chemical Hygiene Officer and
the Department dEnvironmentaHealth 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 iexv 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 DepartmeitrofironmentaHealth and Safety.

12.4 Protection from health hazards is provided by assuring exptusaueh hazards is
minimized or eliminatedTo 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 Precautits 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 pheiear suitable
gloves toprevent hand contact with allergens or substances of unknown
allergenic activity. Limit contact and exposure to late€onduct aerosol
producing procedures in a fume hood.

12.6 Safe Work Environment for Reproductive Health

12.6.1 Materials with undesable 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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12.6.2

12.6.3

12.6.4

126.5

function of the male or the female from puberty through adulthood. A
developmental toxicant produces an effect in the offspring rmmeeption
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 examplemutagens and teratogens are substances that may
affect the embryo, fetus or the exposed person in a manner, which produces
cancer or diseasés long as there is a potential for conception, the
student/employemustconsider the reproductive effects bétmaterials

with which they are routinely in contacCertain 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 haais, such as noise, can also impact reproductive
health.

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 settifiige second issue involves the
adaptation of the work routine to minimize or eliminate these hazards.

The most common hazard potential in many labs is exposure to chemical
The individualmustbecome familiar with the potential dangers of the
chemicals found and used within the lakhis information can be found on

the Material Safety Data Sheet (MSDSs) available in each lab or through the
Department oEnvironmentaHealth and Safety.

In the laboratory, begin minimizing exposure patrthrough

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 poterbialvork

that can not be condwet in the chemical fume hood and a mutagen or
teratogen is involved, contact your supervisor and the Department of
EnvironmentaHealth and Safety for a job hazard analy#msaddition,
individuals should consult with emorkers in the lab regarding theise of
potentially harmful chemicals.

All personnel who usanyreproductive toxins perform any operations that
may impact a workés reproductive healtmust complete the following
proceduregrior to initiating work:

126.5.a Obtain priorapproval for the purchase and use of the materials.
Receive prior approval fromEHSand the Departmental
Chemical Hygiene Officefior the possessioand use of the
material SeeAppendixH
(http://www.udel.edu/ehs/reprotoxsop.jidar 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

Updated April 22, 2008

12.6.6

12.6.5.b

12.6.5.c

12.65.d

12.6.5.e

12.6.5.1

12.6.5.9

12.6.5.h

Review each use oéproductve hazardsvith research
supervisor, the Department Chemical Hygiene Officer and the
Department oEnvironmentaHealth and Safety.

Label the containers as followREPRODUCTIVE
HAZARD: READ SPECIFIC PROCEDURES FOR USE.

Store thessubstancem unbreakable containers or unbreakable
secondary containers in weléntilated areas.

Guard against spills and splash&nsure the engineering
controls are operating properly before initiating work.

Notify your supervisor or the Department Chemical Hygiene
Officer and the Department &nvironmentaHealth and Safety
of all incidents of exposure or spill§he Department of
EnvironmentaHealth & Safety will arrange for a medical
consultation if necessary.

Use and storeeproductive hazardsly in designated (restricted
access) areas placarded with appropriate warning signs.
designated area isfileed as a fuméood, glove box, portion of

a laboratory, or an entire laboratory room designated as the only
area where worlvith quantities of carcinogenic or highly toxic
chemicals shall be conducteBesignated areas shall be posted
and their boundaes clearly markedOnly those persons trained

to work withthe chemicalsof concernwill work with those
chemicals in a desigted area.

SeeAppendix Eof CHPfor aPartial List Of Reproductive
Toxins

Workers concerrieabout 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 workerdotiseir

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 leawd absence, request medical leave or resign.

12.7 Highly Toxic chemicals and Chemical Carcinogens

12.71 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 tothe Occupational Safetyral Health Administration (OSHA)
"highly toxic" is any chemical fathg within any of the following categories

1. A chemical thahas a median lethal dose 50 @gPof 50

milligrams or less per kilogram of body weight when
administered orally to albino rats weighing between 200 and
300 grams each.

. A chemical thahas a mediatethal dose 50 (LE) 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 oihalb
rabbits weighing between 2 andi®grams each.

. A chanmical that has a mé&ath lethal concentration 50 (L€}

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 czurs within one hour) to albino rats weighing
between 200 and 300 grams each.

12.7.1.b See Appendix ©Bf the Chemical Hygiene Pldar a partial list
of highly toxic chemicals.
12.71c Examples of Toxicity and Dose
- . . LethalDose When Ingesteal
Toxicity rating Animal LDsg by 70kg (150 Iy human
Extremely toxic | <5 mdkg A taste (<7 drops)
Highly toxic 5-50 mgkg 7 drops- 1 tsp
Moderately toxic | 50-500 mgkg 1 tsp1 ounce
Slightly toxic 500 mdkg 1 ounce 1 pint

Source: Prudent Lab Practices 959

* If this toxicity information can not be found on the MSDS, please
contact IEHSfor assistance/clarification.

12.72 Definition of Carcinogen:

12.72.a According tothe Occupational Safety and Health Administration

(OSHA), a carcinogen is any subsice which meets erof the
following criteria See Appendix Bf the CPRfor a partial list
of knownand anticipated chemicehrcinogens
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1. Itis regulated by OSHA as arcinogen; or

2. ltis listed under the category, "known to be carcinogens," i
the Annual Report on Carcinogens published by the National
Toxicology Progam (NTP)(latest edition)
http://ntp.niehs.nih.ggwor

3. ltis listed under Group 1 ("carcinogenic to humans") by the
International Ayency for research on Cancer Monographs
(IARC) (latest editions)
http://monographs.iarc.fr/ENG/Classification/index.pbp

4. ltis listed in either Group 2A or 2B by IARC
http://monographs.iarc.for under the category, "reasonably
anticipated to be carcinogens" by NTP
http://ehp.niehs.nih.goyvAnd causes statistically significant
tumor incidene in experimental animals in accordance with
ary of the following criteria:

i. After inhalation exposure of® hours per day, 5 days per
week, for a significant portion of a lifetime to dgea of
less than 10 mg/n

ii. After repeated skin applicaticof less tharB00mg/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 personneWho useany highly toxic chemicals and/or
carcinogens must complete the followimgceduregprior to
initiating work:

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

i. Highly Toxic Materials: Receive prior approvdiom
DEHSand the University Chemical Hygiene Committee
(CHC) for the possession of highly toxibemicals See
Appendix H(http://www.udel.edu/ehkighlytoxicsopdoc)
for the SOP/Approvaorm 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 approvatdm
DEHSand the local Departmental Chemical Hygiene
Officer for the possession and use of the carcinogenic
chemicals. Seé&ppendix H
(http://www.udel.edu/elisarcinogensoploc) 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 contralstrbe
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 proces&ach JHA is to be updated every
5 years or any timthere is a change in the operation.
Additionally, the JHAG6s shall b
the project ananade readily accessible to laboratory
personnel.In general, JHAs can be integrated into a
laboratory procedure, protocol or standl ogerating
procedure (SOP). THeOP/Approval Form, generated by
DEHSand the CHC, can serve as a JHA

3.  Proper training and information must be shared with all
laboratorypersonnel working with or around these
chemicals.This training must includat least the hazards of
the chemicals, the technology of the process and equipment
involved. All of the following should be coved: all
information in the MSDS; process diagrams; process
chemistry; inventorysde upper and lower temperatures;
pressuresflows or compositions to be usedstrument
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 affebie process safety.

This training shall be documented and kept in the lab and a
copy sent t&eHS

4. A written standard operating procedure (SOP) must be
readily accessible to the latatorypersonnel at all times.
This is to include initial statip, normal oper#ns,
emergency conditiorsnd shutdown procedure$hese will
be reevaluated anytime there is a change to the operation
and a copy is to be kept in the dalatory.

5. Conduct a cold/dry run ot to using any chemicaldNork
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 | east three resource
properties of known substances and learntuglanown
about the substance that will be us&allow 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 eah time.

3. Use and store highly toxic substances and or carcinogens
only in designated (restricted access) areas placarded with
appropriate warning sign® designated area is defined as a
fumehood, glove box, portion of a laboratory, or an entire
labaratory room designated as the only area where wialk
guantities of carcinogenic or highly toxébemicals shall be
conducted.Designated areas shall be posted and their
boundaries clearly markednly those persons trained to
work with the chemicalsof concernwill work with those
chemicals in a desigted area.

4. On leaving the designated area, remove protective apparel
and thoroughly decontaminate or dispose of contaminated
items or shoes as solid chemical wastaoroughly wash
hands and forearms

5. Use afumehood 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
hard, 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 decontaminatsurfaces.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 tfrem
the designated are@econtaminate the designated area
before normal work is resumed.

11.Work inside fume hood in secondary containers, use
mechanical means to handle equgntichemicals whenever
possible. Assure that at least 2 trained p&oarepresent 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
appropiate spill/exposure kit in the laboratory or other
immediately accessible area, i.e. the unlocked adjoining
laboratory or unlocked common ardathe chemical
requres a specific response (e.g. hydrofluoric acid), initiate
the specific procedure immediately and seek medical
attention.

2. Ensure that thiaboratoryhazardous material useea has a
University Emergency Procedure Poster in preparation for
general splk or exposures procedures.

12.7.4 Exemptionsto 12.7.3.a

12.7.4a The use and purchase of dilute solusiand mixturef highly

toxic or carcinogenic materialgill not be requiredo comply
with 12.7.3a.1 and 12.7.3.a.8t is impoitant to note thiathe
process ofmaking the stock solution or mixture must comply
with all aspects of the CHIhcluding 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 Solutioh a mixture
or solution of highly toxic materials amtbn-hazardous
solution (buffer, DI Wateretc) in such a ratio that increases
the LDspor LCsp above the definitions listed in section
12.7.1. Solutions in hazardous materials suchliasethyl
sulfoxide, flammableliquids or corrosive liquids would still
be regulated due to potential synergetic effects.
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2. Dilute Carcinogenic Material Mixture or Solutiéra
solution or mixture containing less than 0.1% carcinogenic
material by weighin a nonrhazardous solution (bigfr, DI
Water, etc.) Solutionsin hazardous materials such as
dimethyl sulfoxide, flammable liquids or corrosive liquids
would still be regulated due to potential synergetic effects.
12.7.5 Approval Procesfor the Use of Highly Toxic Materials

12.7.5a Step 1: Consult the following resources to determine if the
chemical osubstance meets the definition.

1. Chemical and Physical Characteristics aftly Toxic and
CarcinogenidViaterials

2. Chapter 12 of the University Chemical Hygiene Plan
3. Appendix E of the Chemical Hygiene Plan
4. TheMSDS for the chemical ougstance

5. ChemWatcHEHSSs online MSDS Program)

o

Registry of Toxic Effects of Chemical Substan@@3ECS)

12.7.5b Step 2: Go toEHSSs onlineStandard Operating Procedures
(SOP)and look for a generic SCBr the compound of concern.
If a generic SOP is not available, completétandard Operating
Procedure/fproval Form for HighlyToxic Materials(Word
Format) using the MSD8&s a guidelt is important to complete
all sections of the formComplete the appropriaterm and send
via email to the University Chemical Hygiene Officer (CH&)
eich@udel.eduThe CHOwill review and make
reconmendations or changes to your procedure.

12.7.5¢c  Step 3: Submit thisapproved form with original signatures
through campus mail to the University CHO for conditional
approval. Based on the material and laboratory practice
Chemical Hygiene Commée (CHC) Member representing the
departmenbor the University CHO may need to meet with the
Principal Investigator (PI) to discuss the material and its Ase.
list of the CHC members and the departments they represent can
be found anttp://www.udel.edu/ehs/udchcmembers.htifihe
P1 will receive conditional approval to begin use with the
material. The University CHO will present the SOP at thet
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12.7.6

12.7.5d

12.7.5e

12.7.5f

12.7.59

Chemical Hygiene Committee via email or at the rmexhmittee
meeting for full approval.

Step 4 After completion of Step,3rovide and document
training for every worker listed in the SOFhis training shall
include hand®n instruction asvell as a review of all JHA's,
SOP's and the Univeity Chemical Hygiene Plan.

Step 5 Contact the University CHO or Departmental CHO to be
present during a trial runAt that time the training records and
other documentatiowill be inspected.Every Pl and laboratory
worker shallhave RightTo-Know, Chemical Hygiene/Chemical
Safety and Chemical Waste Training Certificates on file in the
laboratory.

Step 6 Contact the University CHO or the Departmental CHO
to be present the first time a process using the materials occurs
This anoccur at the same time as Stepfdter successful
completion of the process, PI's will receive approval to use and
purchase the material for two years.

PI's must complete thetandad Operating Procedure/Approval
Renewal Form For Carcinogens and Highly Toxic Materials
(Word Format) to renew the approval.

Approval Process for the Use @Garcinogenidaterials

12.7.6a Step 1: Consult the following resources to determineeif th

12.7.6b

chemical osubstance meets the definition.

1. Chemical and Physical Characteristics ajtly Toxic and
CarcinogenidMaterials

2. Chaper 12 of the University Chemical Hygiene Plan

3. Appendix E of the Chemical Hygiene Plan

4. The MSDS for the chemical oulsstance

5. ChemWatcHEHSSs online MS[3 Program)

6. Reqgistry of Toxic Effects of Chemical Substan@@IECS)
Step 2: Go toEHSSs onlineStandard Operating Procedures

(SOP)and bok for a generic SOfr the compound of concern.
If a generic SOP is not available, complet&tandard Operating

10
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Procedure/Approval Form f&arcinogenidvaterials(Word
Format) using the MSDS as a guideis important to complete
all sections of t form Complete the appropriaterm and send
via email to theDepartmentaChemical 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 DCHGapproved form with original
signatures through campus mail to taversity CHO for final
approval. Based on the material and labtory practicethe
University CHO may need to meet with the Principal
Investigator (PI) to discuss the material and itsarssend the
SOP/Approval Form to the Chemical Hygiene Committee for
designated review

12.7.6.d Step 5: After completion of Ste@, provide and document
training for every worker listed in the SOPhis training shall
include hand®n instruction asvell as a review of all JHA's,
SOP's and the University Chemical Hygiene Plan.

12.7.6.e After successful completion of the proce3gs will receive
approval to use and purchase the material for two yédis.
must complete th8tandard Operating Procedure/Approval
Renewal Form For Carcinogens and Highly Toxic Materials
(Word Format) to renew the approval.

12.8 Special Precautions fMWork with Chemica$, Materials or Substansef Unknown
Toxicity

12.8.1 Chemical whose toxic properties are unkn@asmedefined as ahemical for
which there is no known statisticallygsificant 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 usanymaterials with unknown toxicitgnust complete
the followingproceduregrior to initiating work:

12.8.1.a Obtain prior approval for the purchase and use of the materials.
Receive prior approval fromEHSand the Departmental
Chemic&Hygiene Officerfor the possessioand use of the
material SeeAppendix H
(http://www.udel.edu/ehs/unknowntoxic.ddor the SOP/Aproval
Form for theMaterials with Unknown Toxicity

11
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12.8.1.b

12.8.1.c

12.8.1.d

12.8.1.e

12.8.1.f

12.8.1.9

Review each use tfie materialvith theresearch supervisor, the
Department Chemical Hygiene Officer and the Department of
EnvironmentaHealth and Safety.

Label the containers &sllows: UNKNOWN
TOXICITY: READ SPECIFIC PROCEDURES FOR USE.

Store thessubstancem unbreakable containers or unbreakable
secondary containers in weléntilated areas.

Guad against spills and splashdsnsure the engineering
controls are operating properly before initiating work.

Notify your supervisor or the Department Chemical Hygiene
Officer and the Department &nvironmentaHealth and Safety
of all inciderts of exposure or spillsThe Department of
EnvironmentaHealth & Safety will arrange for a medical
consultation if necessary.

Use and storenaterials of unknown toxicitgnly in designated
(restricted access) areas placarded with appropreateing

signs. A designated area is defined as a fumed, glove box,
portion of a laboratory, or an entire laboratory room designated
as the only area where worlkth quantitieshe chemical of
concernshall be conductedDesignated areas shall be paste
and their boundaries clearly markednly those persons trained
to work withthe chemicalsof concernwill work with those
chemicals in a desigted area.

12
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Chapter 13: Emergency Response

13.1

13.2

13.3

13.3

135

13.4

Plan in advance for an emergend®/hat possible emergeies could occur during

your work, e.g., fire, spill, high level chemical exposwentilation failur® Are

systems available to indicate an emergency situation, e.g., chemical exposure
monitoring systemschemical fume hood audible/visual alafm&/hat sipplies 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®hat training is required to handle an egesrcy in the

area, e.g., emergency first aid or respirator use trainisigfsafe for you to work

alone?

Develop a written plan for each experiment or process, detailing the steps to take
should an emergency occur. This plan should referencaresweker the questions

listed above in 13.1This 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.

Develop a written plan for eachmeriment or process, detailing the steps to make the
operation safe should a ventilation or power failure occur. The chance of a power or
ventilation failureoccurringis much higher especially during the summer months. It
is a prudent measure to haveeparate plato handlghese types of emergencies.
Evaluate the work area ftine following:

13.41 Chemical monitoring systems.

13.42 Supplies and equipment required to assist emergency response personnel in
emergency activities.

13.43 Eyewssh.

13.44 Safety shower.

13.45 Spill control materials.
13.46 Personal protective clothing.

Also consider whether planned work activities are safe to conduct albrexk to
see that all personnehve received emergency training.

Emergency Response/Fk©ther Emergencies Policy No-67
(http://www.udel.edu/ExecVP/polprodd6.html)
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Chapter 14: Engineering Controls

14.1 Exposure to hazardous materialastbe controlled tdhe greatest extent feasible by
use of engineering control$or assistance in determining engineering controls
necessary for your work situation, contact the Department Chemical Hygiene Officer
or the Department dEnvironmentaHealth and SafetyEngineering controls to

reduce or eliminate exposures to hazardous chemicals include:

14.2

14.11

14.12

14.1.3

Substitution of less hazardous equipment, chemicals or processes (e.g.
safety cans for glass bottles)

Isolation of the operator or the process (e.g. useroelbswhen handling
explosives, or completely enclosing the process in a glove box or other
enclosure)

Local and general exhaust ventilation (e.g. usshemicalfume hoods)

Laboratory Exhaust Systems

14.2.1

14.2.2

Laboratory ventilation unitare the primary safety equipment for protection
from chemicals in the laborataryrhe proper use of the fume hband

local exhaust units ares important as the desighaboratory ventilation

unitsare often used inefficiently or incorrectlfhese und are designed to

pull laboratoryair through thdace and exhaust tle®entaminants through

the ductwork Proper dsign and use of the uniésoidscontanination
escapingoua nd i nt o t he u sSStdies imdichte tedd% hi n g
of harmful expostes in the laboratoryere due to improparse of

laboratory ventilation units such as the laboratory fume hoods.

Types of Chemical Fume Hoods and Local Ventilation Systems (LEVS)

14.2.2a Conventional Fume HoodA constant volume of air entefiset
sash Lowering the sash increases the air velocAg the motor
ages the sash can be lowered to provide sufficient air flow

14.2.2b By-Pass Fume HoodA constant volume of air enteaboveand
throughthe sash The bypass hood approximates a stant
velocity of air regardless of the sash openifidis is also
accomplished through the use of sash positioning sensors that
control valves in the exhaust ductwork.

14.2.2c  Auxiliary (Supplied Air)Fume Hood Make-up air is supplied
and is quicklyexhausted through the fume hodgnergy savings
is realized because the unheated air that is used forupekie
is also exhaustedlurbulence is created and contaminates can

z

C
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14.2.3

14.22d

14.2.2e

14.2.2f

14.2.2g

escape EHSrecommends against the installation of auxiliary
fume hoods

Perchloric Acid Hoods There are a number of special design
considerations due to the hazards e€K.. Specifically
designed to prevent the geaton and build up of explosive
perchlorates in the hood systefuctwork and interior areas of
the hbod are constructed with stainless steel. No organic
caulkingcompounds are used. Aagh down featurexists in the
ductwork that allows the users to decontaminate the ductwork
and remove any potential perchlorate contamination.

Vertical Wet Beiches- 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.

Ductless Fume HoodsAll air enters through the hood and is
exhausted through a charcoal and HEPA filter. This filtered air
is dumped into the laboratoryJsers nst have permission of
EHSto purchase.

Local Ventilation Systems

1. Canopy Hoods Usually used for poinsource removal and
operations involving heat generations (ovens, AA Units)

2. Snorkels (Elephant Trunkg)Used for point source removal
such as welding and soldering operations. Usually are
movable.

3. Trunksi Point source, capture is best the closergeiLto
the opening. Usually not movable.

4. Slotsi Points source for particulates and vapor over baths.
Used in photographic operations.

Laboratory ExhaugCertification and Testing Program. All laboratory
exhaust unitare certified by an outstdcontactomanufacturewhen

installed Most unitsare tested twice a year to assthrat there is sufficient
velocity for employee protectiohy EnvironmentaHealth and Safety Staff.

A Certification Sticker is applied if the ungasses A Do Not UsePosting

is applied if the hood fails. A work order is then submitted to Facilities and
the PI/Responsible Person is advised ofsthetion. EHSwill retest the

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

14.2.4.a During scheduled shutdowns of the laboratory ventilation system
the following will occur:

14.2.4.b

1.

4.

Facilities will send out a notice advising all occofseof the
scheduled outage.

EHSwill communicate with the Department Chemical
Hygiene Officer, Safety Committee Chair, Laboratory
Manager or Building Representative.

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 effee@ddepartment staff depeimg) 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 prohikifor the duration of the

outage. EHSwill perform periodic walkthrougtsto assure
compliance.

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 andther 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 tcur during the outage.

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
completdy close al 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

15.2

15.3

154

Check the MSDS to determine ventilation requirements. Expressions on an MSDS
such as those listl below indicate a need for ventilation:

15.1.1 Usewith adequate ventilation @void vapor inhalation
15.1.2 Use in a fume hood qarovide local exhaust ventilation

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 BhvironmentaHealth and Safety for assistance

in determining specific ventilation requirements for your work situation.

Proper Use o¥entilation 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 Neverwork with hazardous materials if the required ventitaggstem is
not working.

15.3.3 The Department dEnvironmentaHealth and Safety tests and certifies all
fume hoods biannuallyln addition all local ventilation systems have been
equipped with magnahelic gaugasother audible/visual alarntg indicae
operating statuslf there are any questions concerning the adequacy of a
fume hood or the procedures for safe use of a fume hood, contact the
Department oEnvironmentaHealth and Safety.

Laboratory Fume Hood Operating Procedures

15.4.1 Definethe hazard level of the proposed work and locate a hood that meets
the respective standar&efer 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 Toicity or Odorous \apors 80-100

Highly Toxic, including Grcinogens 100-125

Radioactive Miterials 100125

15.4.2 Visually check the magnehelic gaugieaudible/visual alarrto verify that
the system is operational.
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15.4.3

1544

15.4.5

15.46

15.4.7

15.4.8

15.49

Clear the hood deck.

When appropriatdine the deck with plastic backed absorbent paper taking
care not to block air foils.

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 awsscthe

deck surfacelt may be necessary to elevate large pieces of equipment on
blocks to allow air to flow under the equipmeiithis will minimize

unwanted air currents that may allow contaminants to leave the front area of
the fume hood and causewesnted exposures. Use a length of tape to mark
out six inches.

Do not store chemicals or equipment inside your fume hood if they are not
needed for the current experiment or process.

Use your fume hood sash as a safety shield when warkimgume hood.
Work with the sash at the proper level as indicated by the certification
sticker placed on the fume hoo8ome chemical fume hoods are equipped
with horizontal sashes (sashes that move left to right). Position the
horizontal sash unitigectly in front of the researcher if possible. Contact
EnvironmentaHealth and Safety to evaluate your work area.

Prepare a plan of action in case of an emergency, such as a power failure.
Your plan should include what actions are to be takenake the operation

and materials in the unit saf&now where your fire extinguisher is located.
Verify that it is approved for the materials being used. CoE&to

receive fire extinguisher trainingial 911 on the Newark campus 6021

on the Leves, Georgetown and Wilmington campuses should an emergency
occur.

To achieve maximum entrainment of room air and to increase the capture
capacity of thechemical fumehood:

15.49.a Close windows and doors.

15.49.b Limit pedestrian traffic inie hood are&urn off portable fans
These currents draw contaminants out of the fume hBodnot
direct any other ventilation (portable vans, HVAGctwork)
towards a fume hood.

15.49.c Limit operator body movementJse well controlled movements
when hands and arms are in the fume hoddoid movements
that may draw contaminants out of the hood.

15.49.d Lower the hood sash to the operating level.
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15.410

15411

15.4.9.e Blocked exhaust ports or baffle@bjects placed in close
proximity to return ducts andbffles tend to interfere with air
being pulled from the back portion of the fume ho&dace 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 Heatirg and air conditioning vents thaegatively impact fume
hood/ventilation equipment performance.

A chemicalfume hood is to be used in conjunction with the appropriate
personal protective equipment.

Never work in a fume hood with a broksash. Never attempt to lower a
fume hood sashat 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 831141 (or fixit@udel.edu) dEHSto have the sash
repaied.
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Chapter 16: Personal Protective Equipment
161 General Requirements

16.1.1 Safety gasses are requiread a laboratorywhen eye hazards are present
SeePolicy 723, Eye Protectiothttp://www.udel.edu/ExecVP/polprod/7
23.htm). In general, safety glasses are required at all times in all
laboratories except computer laboratories. Personnel are required to
evaluatetheir procedures to determine tisafetyglasses 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 indireeénting 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 Glassewith 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 Nationabtandards Institute) approved.

b. Prescription safety glasses must have side shields as
well. Contact your supervisor for more information.

2. Chemial splash ggglesshield 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
varioushazards (must be usedconjunctionwith safety
glasses or goggles)
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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.

16.13 Personal protective devicage to be used only where engineering and
administrative controls cannot be used or made adequate. Departments are
responsible for providing personal protective equipment. Stsideayt be
responsible for purchasing their own equipment. FBgey 7-40, Personal
Protective Equipmer(http://www.udel.edu/ExecVP/polprodA0.htm).

16.14 Clothing shall be appropriate the laboratory; effort shatle made to
minimize skin exposure (i.e. lab ¢eglong panter dresseghat come
below the kneesnd regular closed toed shoes are reqlir&andalsppen
toed or perforated shoes and shtgéve exposed skin vulnerable to
chemical contaminatioand are not permittedJnconfined long hair, tiesr
other dangling clothing or jewelry can pose a snagging or ignition threat in
the laboratory.

16.1.5 Frequerly inspectionyour PPE.Make sure that there aretranyholes,
tears, rips etdhatcould compromise the protectioMaterial degradation
occurs naturally to disposable gloves, rdisposable glees, and even to
unused gl oves. Foll ow the manufactur

16.1.6 All PPE, such as lab coats, gloves and any contaminated protective
equipment, should be removed and left opeity disposed of in the lab
area. Ultilize carts to move chemicals between laboratories. Users must not
touch door handles or other touahrfaces with chemical protective
clothing.

16.1.7 Launder chemical protective garments as neces§zpartmerg should
utilize a laundering service approvedbyvironmentaHealth 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 materialthrough the appropriate hazardous waste program. Contact
EHSfor 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 Manuafddher guidance.
16.2 Chemical Protective Gloves

16.2.1 Before using a chemical, youustcheck 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 tloweg, talking to your supervisor
or department Chemical Hygiene Officegferring theEHS Gloves
Selection Guider calling the [EHS.
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16.2.2 Chemical protective gloves are usually task and chemical specific. No one
glove protects a work from all cherais. Promptly remove contamindte
gloves and thoroughly wash hands with soap and waawareshould be
aware of théoreakthrough time of the glove. This is theme it takes for a
substance to pass through the protective material of the glaleses that
are contaminated need to be properly disposed ofdiogoto the
breakthrough timeChemicals will always move through PPE, itis 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 Ifitis 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 dawordles or other touch
surfaces.

16.3 Respiators

16.3.1 Respirators must be used in accordance with University Policy
(http://www.udel.edu/ExecVP/polprodB2.htm) and the Respiratory
Protection Programh(tp://www.udel.edu/ehs/respiratory.h)mlimproper
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 inaa the following:
16.3.1.a Negative Pressure-B5 Particulate
16.3.1.b Negative Pressure-FO0 Oil Mist
16.3.1.c Negative Pressure Hafface Air Purifying
16.3.1.d Negative Pressure FtHace Air Purifying
16.3.1.e Positive Pressure Self Containgbathing Apparatus
16.3.1.f Positive Pressure Supplied Air Breathing Apparatus

16.3.3 Researchers interested in utilizing a respirator must confadSD DEHS
will evaluate the procedure or work process and determine if engineering
controls such asime hoods or local exhaust units can be utilized. If a
respirator is determined to be necessary, training will provided to the
individual as wellasa proper fit test. A medical evaluation by a doctor and

air sampling may be necessary prior to the trgjrand fit testing.
Departments are responsible for all costs associated with use of respirators.
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16.34

16.35

Where the use of respirators is required to maintain exposure below the
PEL, the employefthe researcher/stafie mb eespicive department)

shal provide the proper respirator equipmeRespirators shall be selected
and used in accordance with the requirements of 29 CFR 1910.134 and the
University of Delaware Policy No.-Z9, Use of Respirators.

In addition, see the University of Delaw&Respiratory Protection
Program(http://www.udel.edw@hgrespiratory.htmland contact your
Department Chemical Hygiene Officer or the Departmelirnfironmental
Health and Safety831-8479.

16.4 Latex Allergy Information

16.4.1

16.4.2

Latex allergy can result from repeated exposures to proteins in natural
rubber latex.Exposure can be due to skin contact with a ke@xtaining

item or inhalation of the protein®keactions can range from skin rash t
anaphylaxis and shock. Some items that include latex are gloves, medical
supplies, respirators, rubber bands, balloons, and baby bottle nipples.

The National Institute for Occupational Safety and Health (NIOSH)
recommends reducing exposure tostheroteins by selecting latévee or
low protein products.Go to
http://www.udel.edu/ehs/healthtip/latexallergy.html
(http://www.udel.edu/eliBealthtip/latexallergy.htmifor more infomation.
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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 sgns 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 housekeepingo not | i mit egress isleth cl u
space through out the laboratory. Do not stockpile chemicals

17.1.7 Good hygiene (e.gDecontaminate before eating, drinking, smoking,
applying cosmetics, lip balm, or going to the bathrpom

17.1.8 Prohibiting eating, drinking, and smoking in aed chemical use, and
providing break areas for this purpose.

17.19  No mouth pipetting.
17.110 Adding acid to water, never water to acid.

17.111 Assuring employees are provided adequate training for safe work with
hazardous materials.

17.112 Adheiing to safe lab practices as taught by instructors.
17.113 Disposing of waste in designated containers

17.114 Do not block lab windows.

17.115 Use secondary containers during storage of liquids

17.116 Store chemical by hazard class in approprabinets. Do not store liquids
above eye level
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17.117

17.118

17.1.19

Restrict access to labatory. 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.

Do notwork alonewith hazardous materials. Do not perform hazardous
operations alone. Assure that another trained researchailigble in the
same laboratory or adjacent rodonprovide emergency assistance as
needed.

DO NOT wear contat lenses.Contact lenses may pose a special hazard;
soft contact lenses may absorb and concentrate irritévgsr eye
protection that is designed to go over prescription gladseS
recommends that researchers purchase prescription safety glagsesior
goggles or utilize eye protection with prescription inserts. See
http://www.udel.edu/ehs/safetyglasses.Hionlmore information.
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Chapter 18: Restricted/Designated Areas

18.1

18.2

18.3

18.4

18.5

18.6

Facilitiesplacarded with the following warning signs are restricted access, designated
areas:

18.1.1 DANGERT BIOHAZARDS

18.1.2 CANCER HAZARD

18.1.3 DANGERT RADIOACTIVE MATERIAL
18.1.4 DANGERT RADIATION AREA

18.1.5 DANGERT HIGH RADIATION AREA
18.1.6 DANGERT ACUTELY TOXICITY
18.1.7 CAUTION T REPRODUCTIVE TOXIN
18.1.8 DANGERT X-RAY

18.1.9 DANGERT LASER

A list with names and phone numbefgesponsible personnel shia# posted on the
door(s) to any restricted access, designated areas.

Students, facultystaff and administrators shalbt enter a restricted area, except
when accompanied by an authorized user of the facility.

In general, all support personnel must have a minimal level of training (Delaware
Rightto-Know) to enter ay laboratory. Additional awareness training must be given
by the Principle Investigator, Department Chemical Hygiene Officer or the
Department oEnvironmentaHealth and Safety for support personnel to enter
restricted areas.

Custodians are perned to enter restricted areas to perform routine tasks; however,
custodiansnustnot touch labeled waste containers, other research equipment or
materials.

Other support personnel, such as University Police, are permitted to enter restricted
areas povided the work to be performed does not involve disturbing a use area within
the facility, equipment, or material&xamples include:

18.6.1 Fume hoods

18.6.2 Biological safety cabinets
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18.7

18.6.3 Sinks
18.6.4 Placarded equipment
18.6.5 Chemicals omaterials on lab benches

Laboratory Sign Prograiin 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 materialschrethsa

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 comenunicat
to emergency responders the hazards present in the area. The signs also indicate that
proper eye protection is required prior to entering the roélhareas, 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.edw@hgsamplesign.html

18.7.2 Laboratory Sign Request FoiinSee Appendix H, Forms
(http://www.udel.edu/ehiEbhazardcheck.ddc

18.7.3  Sample Emergency Information Insert Card
(http://www.udel.edu/etisard.dog
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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 wile conducted by the University Chemical Hygiene
Officer.

19.21 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 termate monitoring in
accordace 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.

193 Additionalrequirements may be requiredaifvork place exposumssessment
uncovers an issue or exposure. Departments may be required to install additional
laboratory exhaust units, change proesss experiments, provide additional training
or personal protective equipmentdscontinue a procedurestiitable workplace
controls camot be implemented anade available in another area or laboratory
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Chapter 20: Medical Consultation and Medical Examinations

20.1

202

20.3

20.4

20.5

All employees who work with hazardous chemicals shall be provided an opportunity
to receive medicaltention 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 exposureve 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.

All medical examinations and consultations shall be perfotoyeailicensed
physician or under his/her direct supervision.

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 otthe 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.

The Physician shall provide a written opinion which shall include:
20.4.1 Any recommendation fdurther medical followup;
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 thathie 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 occupatioal exposure.

All medical consultations shall be coordinated by the Departmedfitvafonmental
Health and Safety.
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Chapter 21: Employee Information and Training

21.1

21.2

21.3

21.4

21.5

Employees shall be provided with information and training to ensure that they ar
appraised of the hazards of chemicals in their work area.

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 situans. Employees shall receive an annual refresher.
Information- Employees lsall 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 reguiad 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 aviaibility of known reference materials such as MSDSs.
See your Department Chemical Hygiene Officer or the Department of
EnvironmentaHealth and Safety Office for additional information.

Training- Employee Training Shall Include:

21.4.1 Methods anabservations 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 specifigorocedures 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.

Training requirements are recedlin he Chemical Hygiene Plan Certificate Form
See theChemical Hygiend®lan Awareness Certificate Form
(http://www.udel.edu/eligkchemhygcert.pgf
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Chapter 22: Recordkeeping

22.1 The emplger 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 employeshall assure that such records are kept, transferred, and made available
in accordance with 29 CFR 1910.20.



Updated January 26, 2007

Chapter 23: Chemical Waste Management Guidelies for Handling and Disposal of
Chemical Waste

23.1

23.2

23.3

Introduction

Proper chemical managemeasnecessary to protect the health and safety of the
University and surrounding communities and the environmehére are federal and
state regulations that require all generators of chemical waste receive training and
follow proper waste management atisposal proceduresChese 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 environmeritdations, leading the EPA to question
waste management at educational institutions.

Definition Of Chemical Waste

23.2.1 Chemical waste is defined by the United States Environmental Protection
Agency and by the Delaware Department ofuxalt Resources and
Environmental Control Definitions, management practices and compliance
are outlined in 40 Code of Federal Regulations and the Delaware Rules
Governing Hazardous Wast&ll policies and practices developed by the
University of Delawarare designed to meet or exceed these regulations and
assure compliance.

23.2.3 University Policy 718 states that all University of Delaware personnel must
manage all chemical and hazardous waste in compliance with these federal
and state regulatienand in accordance with procedures set up by the
Department oEnvironmentaHealth 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
Labd for a list of constituentsThese sources will tell you if have a
chemical waste that needs special dispo$alreduce its longerm liability,
the University is proactive in managing all of its chemical waste in an
environmentally sound manner.

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, plasticoated glass or othes-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 contain@hese containers will
be returned within a week to thebl 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 chemal that should not be stored in Nalgene
containers:

Vi.

Vil.

viii.

Amyl Chloride
Bromine

Butyric Acid
Carbon Disulfide
Nitrobenzene
Sulfur Dioxide
Thionyl Chloride

Vinylidene Chloride

2. Certain types of Nalgene containers work best fBHS
operatims. Please try to purchase containers that meet the
following requirements:

Low density polyethylene
Either a 53B or 83B screw cap
Containers with a large handle

Capacity no larger than 5 gallons

23.3.1.d For bulk corrosive liquid waste streapuse théJustrite® Safety

Containers for Waste Disposdalhese 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 contain&o toLiquid Corrosive
Chemical Waste Management
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23.3.1.e

(http://'www.udel.edu/eltacidwaste.htmlfor more information
on managing corrosive waste steams.

Do not use containers that are oldntkxl, 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 gtasgainer 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 acido not use containers that can

be confused with consumer commoditi&s 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 laboratoriesmust based on the haals they pose, inspect all

of their reagent chemicald.ook for chemicals that are honger
needed, old and out date or unusable. Try to redistribute
unneeded chemicals around the department or buildimg

one else needs the chemical or if tlaeg out of date or unusable,
then package them as follows for disposal througiiB

1. Package by hazard class in sturdy cardboard bazego
Chemical Storage
(http://www.udel.edw@hgchemcomatstorage.htmlifor
guidance on packaging by hazard class.

2. Use sufficient packing material to prevent container
damage en route.

3. Place a completechemical waste label
(http://www.udel.edwhglabwastelabel.htmland 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 samplelfials.

the laboratory does not want to reuse the glassware or
plasticware ad does not want to empty the contents into a liquid
chemical waste container, the following procedures must be
used:

1. Obtain a clean{gallon polyethylene pail with lid.
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2. Line the pail with a heavguty plastic bag.

3. Place ahemical waste label
(http://wvww.udel.edw@hglabwastelabel.htmilon the
outside of the pail.

4. Place only compatible material in pail. GoGbemical
Storage
(http//www.udel.edughgchemcompatstorage.hthior
guidance on compatibility.

5. Place the lid on the pail.

6. When fullor not actively addingtightly seal bag with tape
or bag closure tie.

23.3.4 Solid Waste Streams

23.3.4a Solid waste includes graboratory material that has come in

contact with a chemical or is potentially contaminated with a
chemical. Examples include gloves, bemap paper, weighing
boats and papers, paper towels, clean up material and
permanently contaminated glassware diadtgware. Go to
Laboratory Solid Waste Disposal Procedures
(http://www.udel.edu/elisolidwastedis.htmifor a flow chart

that helps decide if a material requires management as chemical

waste or ifit can be placed in the normal tradbse the
following procedures to manage solid chemical waste:

1. Usesolid waste containers provided Byvironmental
Health & Safety. @rdboard boxes, fivgallon poly pails
or other sturdy containersay also be a@ptable

2. All containers must have lids.

3.  Apply a completee¢hemical waste labeln the outside of
the container.

4. Line the container with a-ihil polyethylene bag or three
standard trash bags.

5. All containersnust be sealed unless laboratory personnel
are actively adding waste&seal theEHS provided solid
waste containers with the lid provide8ealother
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containers with the lid dhe bag with a bag closure tie or a
large binder clip.

6. When he container is full, seal the bag with tapiethe
container is in a cardboard box, secure the box with tape as
well.

7. Itis important not to overload containersull boxesshall
not weigh more than 40 poundBo not use overly large
boxes. Only fil boxes twethirds full if they contain broken
glass.

23.3.5 Chemically Contaminated Sharps

23.3.5a Anything that is capable of cutting or puncturing must be

managed in a sharps contain&xamples of sharps include
needles, syringes, razdabes, slides, scalpels, pipettes, broken
plastic or glassware, micropipettes and pipette t§izarps
containers are available free of charge froBH3. Go toSharp

and Piercing Object Disposal
(http:/iwww.udel.edughgsharpdisp.htmlifor more information

about sharps managemeiita sharp is chemically

contaminated, simply place it in a sharps container that is labeled
with a properly filled ouDrange 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 toGlass Only Disposal/Empty Chemical Container Disposal
Procedureshttp://www.udel.edw@hgglassdisp.htmlfor

complete information on empty container managemBetow is

a summary of the steps required to make empty chemical
containers saffor disposal:

1. Triple rinse with copious amounts of watélollect the
first rinseate as chemical wastRinse 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 cagn the container.

4. Place empty/triple rinsed containers in a glass only box,
recycling containeor directly into the dumpster.
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23.3.7 Clean, Uncontaminated Broken Glassware

23.3.7.a In an effort to minimize the amount of chemical waste ge¢edra
on campus.Clean, uncontaminated glassware and plasticware
should not be managed as wadtltawanted clean nehroken
glassware and plasticware can be packaged up by the laboratory
personnel and taken to the dumpster or recycling @&eaken
glasswae 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 plasticliner.

2. Construct the box gser directions.
3. Tape the bottom.

4. When the container is 3/4's full, seal and take to the
dumpster yourselfRemember 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 expensignown
gas cylinders may cost in excess of $1,000 to identify and
properly manageAlways check to make sure that all labels on
gas cylinders are in good condition and legilmntact the
cylinder supplier and arrange a return if possilties best to use
cylinders that will be returnedf lecture cylinders are redqed
for research, use cylinders supplied by Aldretd Matheson Tri
Gas Disposal of Aldrich cylinders are inexpensive and Matheson
hasa lecture bottle return program.

23.3.9 Recycling and Laboratory Wastes

23.3.9.a Certain laboratory matexiis can be recycled while others cannot.
Go toCampus Computer, Electronic Equipment and Office
Supplies Recyclinghttp://www.udel.edwghgcomprecycle.htnl
for complete information on recycling. BeV is information
specific for laboratories:
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1. Laboratory materials that can be recycled:
i.  Brown glass
ii. Clear glass
li.  Metal cans
iv.  Computer and electronic equipment
2. Laboratory materials that cannot be recycled:
I.  Any glass bottles thare plastic coated
ii.  Pyrex
lii.  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 cheenical
waste labeand attach it to the container€hemical waste labels are
available from [EHS, free of chargeThere are directions on tiheck side
of the labéand labels must be applied on all chemical waste containers as
soon as waste is addetlhese 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 Howto 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, rcom number and telephone number where
the person who is filling out the waste label can be reached.

4. Circle the appropriateaste steam(s) or write it in.
5. List each waste constituent down to 1%; heavy metals must

be listed down to the parts per milliomge. Label contents
must add up to 100%Volumes are acceptable.
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Use only common chemical names or IUPAC nomenclature
when listing the chemical constituents on the label.

Do not use:
i.  Abbreviations
ii.  Chemical symbols
iii.  Trade names
Check the apprapate boxes for the waste stream.
If this waste is being moved to a Central Accumulation Area
such as the Brown Sawnt Shed or Colburn Solvent Shéitl

in the date that it is movadto the facilityon 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 theChemical Hygiene Plan.

23.5.1.a All personal working witrtchemical 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 chemicalvaste 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.

The container must be in secondary containment, i.e. large
plastic bin or bucket.
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Uncap the container.

Use a funnel sufficient for the size or the container and
volume of waste being added.

Slowly add the waste, watching for any unintended
reactions.If you observe a reaction, immediately stop
adding the waste]ase the fume hood sash and contact
DEHS

After the waste has been added, remove the funnel and seal
the container with the cap.

Another option for liquid waste management is to use a
specially designed waste funnel called EE@nel. Go to
Safety Ecological Funnels
(http://www.udel.edw@hgecofunnelswaste.htiilor more
information.

23.5.3 Procedures for solid waste management:

23.5.3.a Go toLaboratory Solid Waste Disposal Sép
(http://www.udel.edw@hgsolidlabsetup.htmlandLaboratory
Solid Waste Disposal Procedurfes information and guidance on
how to set up yourddid 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 theeHSprovided solid waste container with the
provided lid. ®al other containers with the lid or sealy
with a bag absure tie or large binder clip.

5. Reseal the lid.

23.6 Storing Your Waste

23.6.1 Proper storage of chemical waste is extremely importaxplosions have
occurred orcampus that iattributed to improper storage of chemical waste.
If you improperly label a container, other laboratory personnel unknowingly
may add incompatible material to the contain®n toChemical Storagéor

guidance.
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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 wasteontainers in appropriate
cabinets.DO NOT store bulk liquid chemical waste
containers in fume hoods that have active experiments or
reactions occurring.

I. Flammable Cabinets
il. Corrosive Cabinets
iii. Under Fume Hood Cabinets
4. Do not allow excess accumulatiof chemical waste to
build up in your lab.Go toHazardous Waste Definitions
(http://www.udel.edw@hswastedefinition.htmlfor more
information on the limitations of waste storage.
5. Containergan only be filled to a maximum 90% full.
Head space is needed for expansion and/or ease of
dispensing.
23.7 Inspecting YouMWaste 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.

10
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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 chemicalwastes 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 cogct any of the above if they are
encountered during the course of the weekly inspection.

23.8 How to Hawe Chemical Waste Removed

23.8.1

23.8.2

Certain departments and buildings have a Central Accumulation Area
(CAA) set up in close proximity to theiubding. Laboratories irBrown,
Lammot DuPont, Drake Hall, Colburn and Spencer should take their waste
to the CAA. Go taChemical Waste Removal Process
(http://www.udel.ed@hswastepickup.htmlfor complete information on

the CAA's.

Once a chemical waste container is fulE 6 should be contacted to
remove the container or it should be moved to the Claddition, if a
chemical waste container has been in a laboratory for more tresr, aty
should be removedif your building does not have a CAA, follow the
procedure below:

23.8.2.a You can request a chemical waste pigkvia the IEHSWeb
Page. Go t€hemical WasteiBk-Up Form
(http://www.udel.edw@hswaste/chemwstindex.htjrdnd
complete the webformlf you do not have access to a computer
or if the webform does not work, cont&EHS. We strongly
encourage everyone to use the webfoilthis assists BHSwith
conplying with certain federal and state Regulations and
tracking programs.

23.8.2.b DEHSwill only remove waste that is properly labeled and in a
satisfactory containenf the container is not labeled or
satisfactory, an attempt will be made to fihe laboratory
personnel to correct the problem§no one can be located, the
container will be left and BHSwill send an email to the
responsible parties notifying them that the container was not
removed.

11
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Chapter 24: Chemical Spills
24.1 Generalnformation

24.1.1 The Laboratory Chemical Spill Clean Up Procedunese 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 ath 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
labordory space. Outlined in 24.% the minimal egipment required for a
spill kit. You may add equipment to the kit, provided all personnel are
proficient in its use. ContactEHSfor information and guidance in
construction of an advanced spill kit. Go to
http://www.udel.edighgchemspillkit/chemspikit.html for informaton on
purchasing a spill kitDEHS approved chemical spill kits are available for
purchase at/DMart (http://www.udel.edu/udmart).

24.1.2 Note that the majority of chemical spills can beverged 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 nuhemicals.

24.1.6 |If the spill is too large for you to handl@volves materials listed in the
table belowis a threat to personnel, students or the public; involves
radioactive material; involves an infectious agent; or involves a corrosive,
highly toxic, or reactie chemical, call for assistance.

Fuming Sulfuric Acid
Red Nitric Acid
Hydrofluoric Acid
Perchloric Acid

Strong Acids- Any acid that is
concentrated enough to fume or emit acic
gases
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24.1.7

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 extren
toxic by inhalation

Phosphorous Oxychloride
Titanium Tetrachloride
Formates

Isocyanates

Reactive- Any chemical that is sensitive t
air, water, shock, friction and/or temperat

Dry Picric Acid

Lithium Aluminum Hydride
Sodium Borohydride
Phosphorus Metal
Organic Peroxides

Mercury - Any mercury compoundDo not
use a domestic @ommercial vacuum
cleaner.

Uses of powder sulfur or mercury spill clg
up kits are not as effective as the speciall
equipmenEHShas on hand. These spill
clean up methods also increase the dispc
cost.

Metallic Mercury
Mercury Salts
Aqueous Mercuwy 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 theNewark Campusi 911, on the

Georgetown/Lewes/Wilmington Campus 9-911or theDover
Campusi 99911.Fo |l | ow

t he

and stay by the laboratory uniHSresponders arrive.

24.2.6.b

If the spill occurs in a public space (hallway, stairwellyater,
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 researolust report to

the University Police Command Post and awaitEhS

responders.

The Department dEnvironmentaHealth and Safety is equipped to handle
most spills that can occur at the Universitijthere is the slightest doubt as

to how to proeed, do not hesitate to call for assistance.

Uni ver si

Pol
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24.1.8 For specific spill cleatup information, contact your supervisor, instructor,
or the Department dEnvironmentaHealth and Safety.

24.2 Low Hazard Material Spills Minor spills do not necessarily ee 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 multiplencicals
may pose various hazards. Always contadgH3 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 theisfalige, contact
DEHSto assist with the clean up. The following procedures aeifspguidelines
for using theeecommended spill clean up materials. tachDEHSwith any
guestions oconcerns about proper spill cleap practices.

24.2.1 Inthe evat 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 cleémeugpill. 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 measuresfirst 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/Stiieta
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 ate 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, &c.). 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 alpmvith the splash goggles. Contact
DEHSto obtain replacement gloves and spill clegnmaterial.

24.2.4 Liquid Spills other than flammable liquidsSpread the chemical spill
powder over the spill starting with the edges first. This will help to cenfin
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 man 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 LiquidSpills - 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 miaies 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 complet@@énge 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 IEHSand UDPD if an exposure to a chemical ascu

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 asaggressive
compounds such as water

24.3.1.d Good for all chenicals; 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 asaggressive
compounds such as water

24.3.2.d Good for al chemicals; acids, bases, flammable liquids,
formaldehyde

24.3.3 Polyethylene Bags
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24.3.4

24.3.5

24.3.6

24.3.7

24.3.3.a
24.3.3.b
24.3.3.c
24.3.3.d

Strong Construction
Leak Proof
At least 7gallon capacity

4 mm in thickness

Anti-StaticPolypropylenePlastic Scoop

Nitrile/Silver Shield Combination Gloves

24.3.5.a

24.35.b

.011 thick Nitrile Gloves under Silver Shield Gloves

At least two pairs

Two Pairs Indirect Ventin@hemical Splash Goggles

DEHS Orange Chemical Waste Labels
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Chapter 25: Injury , lliness, Personal Contamination, Minor First Aid
25.1 Serious Injures, Serious llinesses or Hazardous Materials Exposures

25.11 For serious injuries, serious illnesses or chemical exposure8;1¢atin the
Newark Campus or 3911 on the Lewes an@Georgetown Campusesgor
transportation to an appropriate hospitéinless otherwise specified by
EnvironmentaHealth & Safety, all injuriesregardless of severity,
involving chemia@l or other hazardous materials will be reported by dialing
911. The Uniersity Police will contacEHS 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 medicalngennel:

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 iliness
procedures, contact your supervisor, instructor, or the
Department oEnvironmentaHealth 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, Pakson
Contamination.

25.2 Nontlife threatening injuries, iliness or na@rious issues:

25.21 Undergraduat&tudents shouldeport to theStudent Health Service, Laurel
Hall (ext. 2226), if medical attention is require8tudents should be
accompanied by friend, teaching assistant, or instructor.

25.22 Employees and graduate studeafser consultation witEEnvironmental
Health & Safety shoule sent tcChristiana Care Occupational Health
Services.Graduate Students may also utilize Student Hedthi&es after
consultation wittEnvironmentaHealth and Safety
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252.3 When in doubt as to what should be done, telephone thekdity Police
for assistance.

25.3 Personal Contamination
25.3.1 Chemicals Spilled Over a Large Area of the Body

2531a The Abuddyo or | ab partner shoul ¢
shower and conta®&11 on the Newark Campus or 911 on
the Lewes and Georgetown Campuseasimediately.

25.3.1.b Remove potentially contaminated clothing, jewelry, and other
items while in he safety showerFlush the affected area in the
safety shower with water for at led€t minutesunless
otherwise specifiedWash off chemical with water but do not
use neutralizing chemicals, ungi® creams, lotions, or salves,
unless indicated angproved byEnvironmentaHealth and
Safety

2531c The Abuddyo or | ab partner shoul ¢
provide to EMS

25.3.1.d Seekmedical attention promptly.

25.3.1.e Localized spills can be flushed under a faucet. Call Public
Safety at 911 orhe Newark Campus or®11 on the Lewes and
Georgetown Campuses oEBS (hormal working hours) at 831
8475.

25.3.1.f Notify your supervisor, teaching assistant or principal
investigator.

253.2 Chanicals in the Eyes

253.2a The fAbuddyo houldadsistthe pe@antomre r s
eyewash and conta@fll on the Newark Campus or 911 on
the Lewes and Georgetown Campuseasimediately.

25.3.2.b Flush eyes with water for at ledsi minutesusing an eyewash
staton unless otherwise instructedold your gelids open
when using the eyewaslRemove contact lenses if not already
removed by the water.

253.2¢c The Abuddyo or | ab partner shoul ¢
provide to EMS.
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25.3.2.d Seekmedical attention promptly.

25.3.2.e Notify your supervisorteaching assistant or principal
investigator.

25.3.3 Inhalation of Vapors, Mists, Fumes or Smoke

2533a The Abuddyo or | ab partner shoul ¢
and contac911 on the Newark Campus or @11 on the Lewes
and Georgetown Campusesnmediately.

25.3.3.b In the event of an inhalation exposure, remove victim to fresh air
only if it is safe to do soDo not enter the area if a life
threatening condition still exists:
1. Oxygen depletion

2. Explosive vapors

3. Cyanide gas, hydrogen sulfidatrogen oxides, carbon
monoxideor other toxic gases, mists, vapors or fumes

25.33.c Utilize the safety shower or eyewash and flush effect areas as
need for 15 minutes if applicable

253.3.d If trained and necessary, provide Rescue Breathing or CPR

253.3e The Abuddyo or efrievdothepM®&DSander s houl ¢
provide toEMS.

25.3.3.f Seekmedical attention promptly.

25.3.3.g Notify your supervisor, teaching assistant or principal
investigator.

25.3.4 Burning Chemicals on Clothing

253.4.a Extinguish burning clothing by using the drapdroll technique
or by dousing with cold water or uaeemergency 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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2534c The fAbuddyo or | ab partner shoul c
safe and conta@11 on the Newark Campus or D11 on the
Lewes and Georgetown Campusdasmmediately.
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
2535b The fAbuddyo or | a®BllpratheNewark s houl
Campus or 9911 on the Lewes and Georgetown Campges
immediately
25.3.5.c Call the Poison Information Centeé-800-7227112).
253.5.d Provide the ambulance crew and physician wthMateri
Safety Data Shegihe chemical name and any other relevant
information. If possible, send the contaioe 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 D&épant of
EnvironmentaHealth 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 notdispense 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

25.9.1.i

25.9.1,

25.9.1.k

25.9.1.1

25.9.1m

After giving first aid, diect or transport the victim to a medial
facility for evaluation.

Non-emergentundergraduatetudent first aid cases are treated at
the Student Health Services (83226).

Non-emergent employeéncluding graduate and postdoctoral
studentsfirst aid cases are treated at the Christiana Care
OccupationaHealth Servicesfter consultation witlEHS.

Visitors, regardless of the extent of the injury should be transport
to the nearest hospital by ambulance.

Seriously njured individuals (employees or students) should be
transported to the nearest appropriate hospital by ambulance

For specific first aid information, contact your supervisor,
instructor, or the Department BhvironmentaHealth and
Safety.
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Chapter 26: Transporting Hazardous Materials

26.1 Procedure$or 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 thatll minimize the threat of release via container
breakage during transporntiazardous materials cannot be transported in
privately owned or personal vehicleAll transport must be conducted by a
University employee in a University vehicle within thet® of Delaware.
Hazardous Materials can only be transported for the purposes of conducting
research, field investigations, educational purposes and other official
university businessPlease refer to University of Delaware Guidelines for
Transporting Haardous Materials for additional information.

26.1.2 Concentrated quantities of chemicals always pose a higher degree of risk
than dilute solutionsWhenever possible, all working solutions should be
diluted prior to taking them into the field’he sméest quantity of
chemicals should be taken into the fielthis 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 approvalrbm the Department &nvironmentaHealth and
Safety. To date many chemicals including types of the most common and
hazardous solvents, acids and alkalis are available to users irrbsestfnt
containers.Vendors continue to increase the availablect®n of these
break resistant containerbor the purpose of this transport procedure, the
Department oEnvironmentaHealth and Safety will require the purchase of
chemicals in these break resistant containBreak resistant shall mean a
containermade of metal, plastic, plasttmated glass, or metal overpacks of
glass.

26.1.3 All chemicals must be transported and stored in approved secondary
containers to prevent breakag&pproved secondary container means a
commercially available bottle caeri 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, setjmey
must be accomplished by using two secondary contaihets.or covers
are desirable; but not necessaRubber or plastic should be used for
acids/alkalis; while metal, rubber or plastic may be used for organic
solvents.

26.1.4 Small amounts ofdwardous materials transported in the field should be in a
cooler, which will act as the approved secondary containeride this
cooler should be enough absorbent or cushioning to prevent shifting during
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26.1.5

transport. For larger quantities of chemicalsatsport should be in an
approved secondary container, which also requires sufficient amounts of
absorbent or cushion to prevent shifting during transport.

Transporting hazardous chemicals in motor vehicles can be extremely
dangerous because ofnzbtions 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 DepartmentBhvironmentaHealth and SafetyContact

the Chemical Hygiene OfficeiDuring 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.eupitkick).

Situations may arise that havetieen anticipated by this procedure; these
will be dealt with on a casley-case basisCommon sense will be applied
depending on the physical state of the material (liquid vs. solid); volume of
container and hazard of the material (flammable, toxiepsore, 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 laboratorilegou are relocating,
renovating or vacating your laboratory, you asoaksponsible for leaving your
laboratory in a state suitable for@ecupancy or renovatiorDepartment of
EnvironmentaHealth and Safety must be notified of all moves in laboratory spaces.
A Laboratory Decontamination/Decommissioning Procedures aedKistshould
be completed and forwarded t&cBSat least 45 days prior to exiting a laboratory
due to renovation, moving to another laboratory, or separation from the Univéfrsity.
there is more than one laboratory involved in this laboratory extepsy 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 lawysregulatory agencies has also

increasedThi s enf orcement foll ows ndcradl e
hazardous chemicals, biohazards, infectious waste and radioactive material.
To this end, Researchers are required

where these materials are used or sto@demical, 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 contaminatedesidues over a
period of time and useContamination 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 purp@s To comply with this requirement, the Department
of EnvironmentaHealth 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 ialatere 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 disposetbtigh the Department of
EnvironmentaHealth 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 theequired 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 chenmjmatective gloves while
completingalaboratory 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 darkroomdpge-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 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 oEnvironmentaHealth and Safety (BHS) at 81-
8475 to evaluate the laboratory. This can be completed by
submitting a Laboratory Decontamination/Decommissioning
Procedures and Checkilist;

27.1.4.b DEHSwiIll review the historical use of chemical, biological and
radioactive materials within the labtoay;

27.1.4.c DEHSwiIll inspect the laboratory;

27.1.4.d DEHSwiIll determine whether the area needs to be
decontaminated by a qualified contractor or simply cleaned by
custodial servicesCustodial Service personnel are not trained or
equipped to cleaareas that are contaminated with chemical,
biological and radiological residues; therefore, they cannot clean
contaminated areas;

27.1.4.e DEHSwiIll coordinate with a qualified contractor to schedule and
perform the cleaning, if needed,;

27.1.4.f DEHSwill 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 Eie
has confirmed that the area is adequatdgned; 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 Itis important that researchers properly decontaminate their laboeafoiyment
from hazardous materia(fammable, corrosive, reactive, toxiadioactive,
biological) prior to allowingsending the equipment off for repair or servittds
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important to check every piece of laboratory equipment that oncéaedaidous
samples to insure that any remaining samples or standards have been relinamed.
laboratory equipment has appreciable chemrealiological or biological

contamination on the outside surface, which would present a hazard to anyone
handling it, the eqpment, needs to be properly dataminatedy the researchers.
Instruments, equipment or work areas must be certified as being free from potentially
hazardous contamination prior to maintenance or repainbgined, unprotected
personnel or appropriagafeguards must be established and communicated to those
involved with the operation. The meaosprotectpersonnel must be included on a
decontaminatiomertification form when decontamination is not reasonably possible.
A decontamination forma musteincluded 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:

27.2.1a The item/area to be serviced must be cleaned of all visible
residue and encrusted material whenever reasonably possible.
The decontaminatiomust be completed by a trdaboratory
worker. See section 27.2.3 for a list of recommended
decontamination solutions.

27.2.1.b  Where there is the potential for hazardous-wisible chemical
contamination, it may be necessary to use pH test strips, peroxide
test strips oother indicating mechanism to verify that no
contamination is present.

27.2.1.c For items used with radioactive materials, no radioactivity must
be detect@ with survey equipment or swipe tesSontact 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 disinfectantSee 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 grossontamination and maintain appropriate hdzar
warnings when decontamination is not reasonably possible. The
word fAr esi du ¢odndica that bnby residliel e d
remains.

27.2.1.f A Decontamination Statement (Form 208%py attached) must
be completed and attached to the item/ateservice 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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27.2.2

27.2.1.9

27.2.1.e

27.2.1.f

involvedpersons, the requestor will be contacted to rectify the
remaining hazard(s). Costs associated with decontamination or
other protective action wilbe the responsibility of the requestor.

Adequate protection may be provided by decontaminating only
the part of an item needing service or by packaging items so that
personshandling the equipment will not come into ¢act with
contamination.

Items that have been in contact with hazardous chemicals,
radioactive substances or infectious materials and are intended
for sale as surplysroperty must be decontaminated and a
Decontamination Statement form must adted to the item(s).
Items that cannot be decontaminated nestlisposed ahrough
the Chemical Waste Program

Exception: Items of high surplus value that cannot be

decontaminated may be sold under certain conditiéms.
example of such atemwould be the sale of laboratory
equipment to another laboratory.

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

27.2.2.b

27.2.2.c

If you intend todiscardyour refrigerator or freezer, the Freon
must be properly recycled from the cdilg Facilities (x114}
personnel prior to the unit being dispos&kmove all contents,
to include mercury thermometers, chemical reageatioactive
isotopes.Decontaminate the refrigeratoritifheld radioactive
isotopes, infectious agents or togleemicals. Contact the
Radiation Safety Officer foguidance for surveying refrigerators
which stored radioactive isotope3he refrigeréor must be
completely empty prior to beirngandled by Campus Movers or
Facilities Defrost the refrigeratdireezerf there is a buildup of
ice around the freezer compartment.

Ovens- Remove all mercury thermometers or containers holding
sanples or liquids.For outdateavens, check the lining for the
presence of asbestos (inhalation hazard). If the oven lining
appears tte constructed of asbestos, contactironmental

Health & Safety Asbestos Specialist (x8P7@r assistance.

Incubators Remove any remaining samples and drain the water
from the jacket.Remove mercurthermometers.
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27.2.2d

27.2.2.e

27.2.2.f

27.2.2.9

27.2.2.h

27.2.2.

27.2.2a

27.2.2.k

27.2.2.1

27.2.2.m

Centrifuges Inspect for centrifuge tubes holding water or
samples to insure they have been remdx@a the rotor system.

Water baths Drain the water from the unit and remove any
remaining samples or mercuthyermometers.

Balances or scaledWVipe clean to remove any remaining
chemical contamination inside the balancemithe scale.

Chemical storage caiets such as flammable or corrosive
cabinets must have all the chemicahtainers remaad prior to
moving the cabinetDecontaminate the chemical storage cabinet
of anyremaining spills or residues.

Vacuum pumps contain vacuum pump oflacuumoil, whichis
grossly contaminated with taxchemicals or other hazardous
materials shaild be removed prior to repaibDiscard all spent
vacuum pump oil througBnvironmentaHealth & Safety as
chemical waste.

Heating blocks need to have sdagpand mercury thermometers
removed. If necessargiecontaminate the heating block. Set all
mercury thermometers aside fomnagement as chemical waste.
Do not use mercury thermometers with heablogks,as it is an
unnecessary inhalatidrazard (useleohol thermometer).

Mercury containing sphygmomanometers & blood pressure cuffs
may contain metallicmercury, whichis an inhalation hazard

when spilled.Seal the units inside clear plastic bags and set
them aside fomanagement through theeshical waste program.

Mercury barometers contain metallic mercury which is an
inhalation hazard when spilled€Completelydrain the metallic
mercury from the barometer into sealed plastitiést Set aside
empty barometeaind plastic bottles hding metallic mercury for
management through the chemical waste program.

Photeprocessing equipment usualigsthree storage tanks
holding caustic developer, acigotographic fixer and rinse
water. Drain the storage tanks (also slypgnddrain hoses)
Discard the photprocessing chemicals througmvironmental
Health & Safety as chemical waste.

Silver recoverycartridges, which are connected to photo
processing unitg;ontain slightly acidiphotographic fixer and
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27.2.3

27.2.2.n

27.2.2.0

27.2.2.p

27.2.2.q

27.2.2r

27.2.2:s

27.2.2.t

27.2.2.u

27.2.2v

silver salts Have the silver recovery cartridge recycled through
your supplier.

Gas chromatographs (GC) which have electron capture detectors
contain a radioactive sourc€ontact theRadiation Safety
Officer.

High Performance Liquid Chromat@phy (HPLC) may have
columns that contain organic solveni3rain the columns and
waste lines prior to shipping the HPLOispose the organic
solvent wastethroughEnvironmentaHealth & Safety.

Tissue dehydrating unitsRemove or drain athe ethanol and
xylene from the storage tankBisposethe solvents through
EnvironmentaHealth & Safety as chemical wastearaffin wax
and tissue samples may aflsed to be removed from the tissue
dehydrating unit.

Colorimeters may contaicuvets holding liquids (remove them).

Spectrophotometers may have automatic sample feeders holding
sample containers or standafdsmove them).

Desiccators may contain drying agents (Drierite, NaOH,
phosplorus pentoxide)Discard thespent drying agents through
OccupatioanaHealth & Safety as chemicalaste.

Transformers or high voltage regulators may contain oil.
Outdated transformers may hold toxic PGihtaminated oil.
ContactOccupatioanl Health & Safety (x84y&wheneer oil
containing transformers or higloltage regulators are
discovered.Do not ship oil containing transformers or high
voltage regulatorsiithout approval fronEnvironmentaHealth
& Safety.

Wate purification systems Remove all the free ahding water
from the water purification cartridges

pH electrodes & other chemical electrode systems may contain
water and possibly other hazardahemicals. Set aside
electrodes containing liquids faranagement through the
chemical waste pragm.

Recommended Decontamination Solutions
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27.2.4

27.2.5

27.2.6

27.2.3.a For biological and infectious material contamination use a fresh
10% bleach solution in watefOther commercially available
disinfectants may be used provided the manufacturer
recommends it user 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 @ 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 ethan@loatone to
decontaminate equipment and areas contaminated witpaian
compounds such as organic chemicals. Follow up with a
secondary decontamination using a dilute basic solution of a
detergent or soap.

All applicable personal protective eguaent 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.

All waste materls, decontamination solutions and other discard products
or materials must be handled through the appropriate waste disposal
program.

Engineering controls, such as fume hoods and elephant trunks should be
used when decontaminating and servicindgdloratory equipment.
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Chapter 28: Special Precautions for Working with Compressed Gasses

28.1

28.2

28.3

28.4

Policy for Safe Use and Storage of Compressed Gas CylinBetgy #724
(http://www.uckl.edu/ExecVP/polprod{24.htm).

Compressed GaseSpecial systems are needed for handling materials under
pressure.Toxic and corrosive gases present special problems in designing
engineering controlsThe pressure hazard compounds other hazena$h may be
associated with a material.

Improper use, handling, and storage of compressed air, gases, or related equipment
can result in fatal consequencésniversity employees should be properly trained in

the safe use and handling of such sasts and equipmentisual inspections of
equipment, including portable cylinders are needed to ensure equipment is in safe
operating condition prior to each udeepartments shall not possess cylinders

without first obtaining the proper equipment t@ ularmlle, 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.

Ordering and Storage

28.41 When work with toxic, corrosive, or reactive gases is planned, the
Department Chemical Hygiene Officer or the Departmelirnfironmental
Health and Safety should be contacted for information concerning specific
handling requirements for the gas invadv 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 dhat gas before you use iever 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 vend@omesources 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 responsibleddor approval procedures applying
to toxic, corrosive and reactive gases used in your laboraittaye written
emergency procedures, equipment, and know how to contact emergency
response personnel trained to stop leaks from the cylinder valve, pressure
relief devices, pressurized equipmand 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 eneligg.catastrophic gas
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release occurs, the event will last not as long as a larger gas cylinder but it
will happen neverthelesstou may order a cylinder hafilled or filled to
the lowest pressure you actually need.

28.4.5 Store cylinders which are noteessary for current lab operations in a
ventilated, dry area away from heat or ignition sources, out of direct sunlight
and at temperatures less than 50t@bormatory gas storage is forbidden.

Gas rooms should be protected by automatic sprinklers.ilatert in the
rooms should be negative with respect to the hallwayslaaible separated
from remainder of bldling in accordance with IBGased on occupancy
classification

28.4.6 Delaware state law requires that cylinders of oxidizing gas haveta 20 f
minimum separation from cylinders of flammable gas, and that they are
secured at all times to prevent fallinglternately, separate oxidizing and
reducing gases by a 1/2 henatted fire wall at least 5 ft high. Do not store or
leave cylinders unatteed in hallways, corridors, stairways, or other areas
of access or egress.

28.5 QuantityLimitationsi All classes of gases must be beliwese quantity limitations
perlaboratory

28.5.1 Research Laboratories
28.5.1.a Pyrophoric Ga$ 20 f ‘total volume of gas)
28.5.1.b Corrosive Ga$ 810 ff (total volume of gas)

28.5.1.c Flammable Ga¢based on internal cylinder volume at 70°F and
latm)

1. Laboratories less than 508t6.0ft>

2. Laboratories greater than 500ift0.012 f per ff of
laboratoy work area

28.5.1.d Liquefied Flammable Gas (based on internal cylinder volume at
70°F and latm)

1. Laboratories less than 508t1.2 ft>

2. Laboratories greater than 508ift0.0018 ft per f of
laboratory work area

28.5.1.e Highly Toxic Gas (HealtliHazard Rating of 3 or 4 and cylinders
of gases having a health hazard rating of 2 with no physiological
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warning propertiesjbased on internal cylinder volume at 70°F
and latm)
1. Laboratories less than 508ft0.3 ft*
2. Laboratories greater than 508ift0.0006 ft per ft 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
latm)

1. Laboratories less than 5008t6.0ft>

2. Laboratories greater than 500ift0.0012ft> per fé
laboratory work area

28.5.2 Teaching and Instructional Laboratories
28.5.2.a Pyrophoric Gas 20 ft ‘total volume of gas)
28.5.2b Highly Toxic Gas (Health Hazard Rating of 3 ofi430 ft
28.5.2.c Corrosive Gas 810 ff (total volume ofgas)

28.5.2.d Flammable Gas (based on internal cylinder volume at 70°F and
latm)i 6.0 fE

28.5.2.e Liquefied Flammable G#@lsased on internal cylinder volume at
70°F and latmi) 1.2 f&

28.5.2.f Oxidizing Gagbased on internal cylinder volume at 70t a
latm)i 6.0 f&

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 propertiesjpased on internal cylinder volume at 70°F
and latm) 0.3 f£

28.6 Transpeting Gas Cylinders

28.6.1 Consider cylinders of compressed gases as high potential energy sources
and therefore as potential explosiv&xtensive damage and injury may
occur if the cylinder valve is accidentally sheared off causing a "jet
propelled” cyinder. When storing or moving a cylinder, screw on the safety
cap securely to protect the valve, and transport only on a wheeled cart
































































































































































































