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1.  INTRODUCTION 

1.1. Purpose, Policy, and Scope  

Purpose 

On September 17, 1984, the State of Oklahoma adopted the Federal OSHA Standards, Title 29 of the Code of 
Federal Regulations (CFR) part 1910 (hereafter cited as 29 CFR 1910), to apply to the state government and its 
political subdivisions (Title 40 O.S. Sections 401-424, Oklahoma statutes as amended). 

Oklahoma State University (OSU) is therefore required by 29 CFR 1910 section 1450 of subpart Z 
(Occupational Exposures to Hazardous Chemicals in Laboratories) to develop a Chemical Hygiene Plan for 
certain laboratories. 

This document constitutes the Chemical Hygiene Plan (also referred to as the CHP or the Plan) required by the 
U.S. Occupational Safety and Health Act (OSHA) of 1970 and regulations of the U.S. Department of Labor 
including 29 CFR 1910.1450 "Occupational Exposure to Hazardous Chemicals in Laboratories" (the 
"Laboratory Standard").  The purpose of the Chemical Hygiene Plan is to describe the proper use and handling 
practices and procedures to be followed by employees, students, visitors, vendors, contractors and other 
personnel working in each laboratory of the Oklahoma State University Helmerich Advanced Technology 
Research Center (HATRC), to protect them from the potential health and physical hazards presented by 
chemicals used in the workplace, and to keep chemical exposures below specified limits.  While the CHP 
establishes work practices to promote safety in the laboratory, each individual has a responsibility for ensuring 
that good health and safety practices are implemented in the laboratory. Not only does this individual 
responsibility promote personal well-being and the well-being of others, it also advances Oklahoma State 
University’s commitment to excellence in research. 

Policy and Scope 

It is the policy of the HATRC to provide a safe and healthy workplace in compliance with OSHA regulations 
including the “Laboratory Standard” referenced above.  This Plan applies to all laboratories in this specific 
Center, and all personnel who supervise or work in these labs. 

The OSU Laboratory Safety Chemical Policy applies only to certain laboratories, many of which use hazardous 
chemicals.  OSHA defines a hazardous chemical as a substance for which there is statistically significant 
evidence, based on at least one scientific study, showing that acute or chronic harm may result from exposure 
to that chemical.  This broad definition clearly applies to almost all of the chemicals typically used in laboratories. 

The purpose of the OSU Laboratory Safety Chemical Policy is to protect laboratory employees, while they are 
working in a laboratory, from harm due to potential exposure of hazardous chemicals.  In addition to employees 
who ordinarily spend their full time working in a laboratory space, for the purposes of this policy "laboratory 
employee" also includes office, custodial, maintenance, and repair personnel, and others who, as part of their 
duties, regularly spend a significant amount of time within a laboratory environment.  The appropriate University 
administrative units shall determine what constitutes a "significant amount" of working time.  This definition is 
subject to review at the time of an OSHA visit. 

The OSU Laboratory Chemical Safety Policy does not apply to all places where hazardous chemicals are used.  
Only laboratories meeting the following four criteria are subject to the OSU Laboratory Chemical Safety Policy: 

1.  Chemical manipulations are carried out on a laboratory scale.  That is, the work with chemicals is in 
containers of a size that could be easily and safely manipulated by one person. 

2.  Multiple chemical procedures or chemicals are used. 
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3.  Protective laboratory practices and equipment are available and in common use to minimize the potential for 
employee exposure to hazardous chemicals. 

4.  The procedures involved are not part of a production process whose function is to produce commercial 
quantities of materials, nor do the procedures in any way simulate a production process. 

This fourth criterion would normally exclude quality control laboratories in industrial operations because they 
"are usually adjuncts of production operations that typically perform repetitive procedures for the purpose of 
monitoring a product or a process" [CFR 55, 3312 (January 31, 1990)].  This criterion also would normally 
exclude pilot plant operations, which are typically closely connected with production processes.  However, if pilot 
plant operations are an integral part of a research function for the purpose of evaluating a particular effect (for 
example, "the operations do not proceed to production but remain part of the research activity"), then that pilot 
plant operation may be covered under the OSU Laboratory Chemical Safety Policy. 

1.2 Definitions 

Action level - A concentration for a specific substance, calculated as an eight (8) hour time-weighted average, 
which initiates certain required activities such as exposure monitoring and medical surveillance.  Typically it is 
one-half that of the PEL for that substance. 

Acute - Severe, often dangerous conditions in which relatively rapid changes occur. 

Carcinogen - Any substance that causes the development of cancerous growths in living tissue, either those 
that are known to induce cancer in man or animals or experimental carcinogens that have been found to cause 
cancer in animals under experimental conditions. 

Designated Area - An area that may be used for work with "select carcinogens, reproductive toxins, or 
substances that have a high degree of acute toxicity."  A designated area may be the entire laboratory, an area 
of a laboratory, or a device such as a laboratory hood.  A designated area shall be placarded to reflect the 
designated hazard. 

Employee - An individual employed in a laboratory work place who may be exposed to hazardous materials in 
the course of his or her assignments. 

Health Hazard - A substance for which there is statistically significant evidence based on at least one study 
conducted in accordance with established scientific principles that acute or chronic health effects may occur in 
exposed employees.  This term includes carcinogens, toxic agents, reproductive toxins, irritants, corrosives, 
sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents that act on the hematopoietic systems, and agents 
that damage the lungs, skin, eyes, or mucous membranes. 

MSDS - Material Safety Data Sheet. 

(PEL) Permissible Exposure Limit - An exposure limit that is published and enforced by OSHA as a legal 
standard.  PEL may be either a time-weighted-average (TWA) exposure limit (8 hour), a 15-minute short term 
exposure limit (STEL), or a ceiling (C).  The PELs are found in Tables Z-1, Z-2, or Z-3 of 29 CFR 1910.100.  
This level of exposure is deemed to be the maximum safe concentration and is generally the same value as the 
threshold limit value (TLV). 

(PPE) Personal Protective Equipment - Any devices or clothing worn by the worker to protect against hazards 
in the environment.  Examples are respirators, gloves, and chemical splash goggles. 

Respirator - A device that is designed to protect the wearer from inhaling harmful contaminants. 
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(STEL) Short Term Exposure Limit - Represented as STEL or TLV-STEL, this is the maximum concentration 
to which workers can be exposed for a short period of time (15 minutes) for only four times throughout the day 
with at least one hour between exposures. 
 
(TLV) Threshold Limit Value - Airborne concentrations of substances devised by the ACGIH that represents 
conditions under which it is believed that nearly all workers may be exposed day after day with no adverse 
effect.  TLVs are advisory exposure guidelines, not legal standards, which are based on evidence from industrial 
experience, animal studies, or human studies when they exist.  There are three different types of TLVs:  Time 
Weighted Average (TLV-TWA), Short Term Exposure Limit (TLV-STEL) and Ceiling (TLV-C).  (See also PEL.) 
 
(TWA) Time Weighted Average - The time weighted average airborne chemical concentration for a normal 8 
hour work day and a 40 hour work week to which nearly all workers may be repeatedly exposed, day after day, 
without adverse effect. 
 
Toxic - Substances such as carcinogens, irritants, or poisonous gases, liquids, and solids that are irritating to or 
affect the health of humans. 
 
 
2.  RESPONSIBILITIES 

2.1 University Responsibilities 

Oklahoma State University has certain obligations.  Among these the University must: 

1.   Keep records of employee exposures to hazardous chemicals. 

a. Records should include measurements made to monitor exposures, if any, as well as any medical 
consultations and examinations, including written opinions.  

b. These records shall be kept by Environmental Health Services' Hazard Communications Section, 
University Personnel Services, and the Chemical Hygiene Office of the Center in which the exposure 
occurred. 

c. Maintain these records as mandated in 29 CFR 1910.20, Access to Employee Exposure and Medical 
Records. 

 
2.   Provide University employees with: 

 
a. Training and information regarding chemical and physical hazards. 
b. Identification of other hazards (see Subparts D through T of 29 CFR). 
c. Access to medical consultation and examinations.  
d. Respirators when necessary (see item 6 of this list). 

 
3.  For incoming hazardous chemicals: 
 

a. Require that the incoming hazardous chemicals have adequate labels.  Do not allow the removal or 
defacement of these labels. 

b. Require that the MSDSs for incoming hazardous chemicals be on hand prior to receipt of hazardous 
chemicals whenever possible.  Require that MSDSs be acquired for all hazardous chemicals on hand 
whenever possible. 

c. Keep all material safety data sheets (MSDS) that the University receives. 
d. Make MSDSs accessible to employees. 
e. Maintain an accurate inventory of all chemicals in University laboratories. 
 

4.  When hazardous chemicals are generated in University laboratories: 
 
a. If the hazardous properties are known, train University employees. 
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b. If the hazardous properties are not known, treat the chemical as though it is hazardous and provide 
protection as described in this Plan. 

c. If the chemicals are produced for use elsewhere, follow 29 CFR 1910.1200 and the various 
Environmental Protection Agency (EPA) and Department of Transportation (DOT) regulations that 
apply to that chemical. 

 
5.  If there is reason to believe that the action level, or PEL if there is no action level, has been exceeded for 

any chemical for which a substance-specific standard has been established, the University must measure 
the concentration of that chemical in the air.  If the level measured is greater that the PEL or action level, 
then: 

  
a. Notify all affected laboratory employees of the results of the measurement, and 
b. Comply with the OSHA exposure-monitoring provisions for that chemical, as stated in 29 CFR 

1910.1000 through 1910.1199. 
 

6.  If respirators are necessary to keep exposures below the PEL or action level, follow the requirements of the 
Respiratory Protection Standard, 29 CFR 1910.134. 

7.  If select carcinogens, reproductive toxins, or acute toxins that are very highly toxic are used in the 
laboratory, identify and post one or more areas as "designated area(s)”. 

8.  Require that each University Department or similar University administrative unit that has laboratories 
subject to the Laboratory Standard appoint a Chemical Hygiene Officer (CHO). 
 
a. These individuals should be qualified by training and experience to provide technical guidance in the 

development and implementation of the Chemical Hygiene Plan.  This assignment can be a second 
title for a person who has other responsibilities. 

b. The University President has the ultimate responsibility for chemical safety.  The Chemical Hygiene 
Officer will act as the representative of the University President in this capacity. 

 
9. Assign to the CHO the duty to prepare, implement, and maintain a written program for their Department, 

called a Chemical Hygiene Plan, setting forth the work practices, procedures, personal protective 
equipment, and other equipment that will protect employees from harm arising from hazardous chemicals 
used in the laboratories in their Department. 

 
a. The CHP must be capable of keeping employee exposures below the PEL of chemicals as listed in 29 

CFR 1910 Subpart Z. 
b. The CHP must be readily accessible to employees. 
c. The CHP must be reviewed at least annually and updated as necessary. 
 

2.2 Individual Responsibilities 
 
Responsibility for chemical hygiene rests at all levels including the: 
 
1. University President, who has ultimate responsibility for chemical hygiene within Oklahoma State 

University and must, with other administrators, provide continuing support for University chemical hygiene. 
 
2. Supervisor of a College, Department or other administrative unit, who is responsible for chemical 

hygiene in that unit. 
 
3. Chemical Hygiene Officer 

The Chemical Hygiene Officer for the HATRC is Kenneth Ede. The Chemical Hygiene Officer shall: 
 

a. Work with administrators and other employees to develop and implement appropriate chemical hygiene 
policies and practices; 

b. Help project directors develop precautions and adequate facilities; 

sharpem
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c. Ensure that workers know and follow the chemical hygiene rules and document that appropriate 
training has been provided;   
Comment: this is the issue we were discussing about making the immediate supervisor responsible for 
ensuring that folks follow the rules. 

d. Determine the required levels of protective apparel and equipment and ensure that this equipment is 
available and in working order; 

e. Monitor procurement, use, and disposal of chemicals in the lab; 
f. Ensure that the Hazard Communications Office and the master record keeper receive copies of all 

MSDSs received;  (See University Policy and Procedure Letter 3-0535 "Hazard Communications 
Program”) 

g. Maintain an accurate Departmental Chemical Inventory List.  Complete and mail the Departmental 
Chemical Inventory List survey forms to the Hazard Communication Office on a timely basis;  (See 
University Policy and Procedures Letter 3-0535 "Hazard Communications Program”) 

h. Provide regular, formal chemical hygiene and housekeeping inspections including routine inspections 
of emergency equipment; 

i. Know the current legal requirements concerning regulated substances; and 
j. Seek ways to improve the chemical hygiene program. 

 
4. Principle Investigator (PI)  

The principle investigator shall: 
 

a. Be familiar with this Chemical Hygiene Plan and ensure that all work is conducted in accordance with 
requirements of this Plan. They should contact the CHO for advice and assistance regarding this Plan 
and implementing the provisions of this Plan when needed.  

b. Assess all chemicals in the research laboratories under their purview, and ensure measures are 
established for safe use, storage, and disposal of the hazardous chemicals within the laboratory.  Such 
measures include: 

 
i. Preparing additional, Standard Operating Procedures (SOPs) for research activities involving 

hazardous chemicals, when needed.  
ii. Providing personal protective equipment needed for safe handling of the chemicals. 
iii. Providing proper containers, containment, and cabinetry for safe storage of materials. 
iv. Defining the location and processes where particularly hazardous substances will be used, 

ensuring these areas are labeled, and ensuring that a list of these substances is maintained. 
 

c. Ensure new processes or experiments involving hazardous materials are planned carefully and 
appropriate hazard information, safety equipment, and SOPs are available prior to commencing work.  
Always seek to minimize the amount of hazardous chemicals purchased and used for experiments or 
processes. 

d. Plan for accidents and ensure that appropriate supplies are in place and procedures are established for 
responding to an accident, including cleaning up chemical spills.  

e. Ensure all employees working in the laboratory receive required training for work with potentially 
hazardous chemical, including lab-specific training on the hazardous materials that they use.  Follow 
procedures for documenting the lab-specific training. 

f. Ensure that all personnel obtain medical examinations and participate in the OSU medical surveillance 
program when required due to the materials with which they are working. 

g. Monitor the safety performance of the staff to ensure that the required safety equipment, practices and 
techniques are understood and are being employed and ensure that action is taken to correct work 
practices that may lead to chemical exposures or releases. 

h. When needed, contact the Environment, Health and Safety (EHS) Office to arrange for workplace air 
samples, swipes or other tests to determine the amount and nature of airborne and/or surface 
contamination, inform employees and students of the results, and use data to aid in the evaluation and 
maintenance of appropriate laboratory conditions. 

i. Ensure laboratory inspections are conducted routinely. Take action to correct conditions that may lead 
to accidents or exposure to hazardous chemicals, and to correct problems identified during inspections 
(for a lab safety inspection checklist see Appendix D).  
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j. Ensure employees who suspect they may have received an excessive exposure to a hazardous 
chemical report to the OSU Medical Department for assessment.  Such exposures may occur through 
accidental inoculation, ingestion, or inhalation of the chemical. 

k. Report all accidents involving an employee’s chemical exposure or involving a chemical spill that may 
constitute a danger of environmental contamination to the EHS Office and the CHO.   

l. Investigate all chemical accidents and near misses to determine the cause and take appropriate 
corrective action to prevent similar accidents.  Contact the CHO, when needed, for assistance with 
investigations, assessment, and recommendations for corrective action. 

m. Ensure unwanted or excess hazardous chemicals and materials are properly disposed according to all 
OSU, state, and federal procedures. 

n. Assist the EHS Office, EHS Coordinator, and CHO as requested. 
o. Ensure that the CHO receives copies of all MSDSs received. 
p. Maintain an accurate Laboratory Chemical Inventory List.  Ensure that the CHO receives copies of this 

list as necessary.   
q. Ensure that MSDS's are maintained for each hazardous substance in the laboratory and ensure that 

they are readily accessible to laboratory employees. 
r. Enforce the rules 

 
5. Laboratory worker 
 

a. Plan and conduct each operation in accordance with safe procedures; and 
b. Develop and maintain good personal chemical hygiene habits. 
c. Review and follow the Chemical Hygiene Plan. 
d. Report all accidents, injuries, close calls and near misses 
e. Look out for each other 

 
 
3.   INFORMATION AND TRAINING  

OSU has established systems to ensure that personnel are provided with OSHA-required training to 
inform personnel of the hazards and precautions for work with chemicals, including chemicals present in 
specific work areas.  The Environmental Health & Safety Department offers an extensive variety of safety 
training programs, classes and resources for the OSU community.  For more information about training 
classes and programs, please contact Greg Hogan, Safety Training Coordinator, at 405.744.7241 or 
gregory.hogan@okstate.edu. 

3.1 Information Requirements 

a. Contents of standard and appendices 
b. Location and availability of the CHP 
c. PEL’s and TLV’s 
d. Signs and symptoms of exposure 
e. Location and availability of known references 

3.2 Training Requirements 

a. Methods of observations to detect presence or release of hazardous chemicals 
b. Physical and chemical health hazards 
c. Protection procedures 
d. Training in the chemical hygiene plan 
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4.  EXPOSURE ASSESSMENTS, MEDICAL CONSULTATIONS, AND EXAMINATIONS 

4.1 Suspected Exposures to Toxic Substances 

There may be times when employees or supervisors suspect that an employee has been exposed to a 
hazardous chemical to a degree and in a manner that might have caused harm to the victim.  If the 
circumstances suggest a reasonable suspicion of exposure, the victim is entitled to a medical consultation 
and, if so determined in the consultation, also to a medical examination.  All medical examinations and 
consultations shall be provided without cost to the employee, without loss of pay, and at a reasonable 
time and place. 

a. Criteria for Reasonable Suspicion of Exposure:  
i. It is the policy of Oklahoma State University to promptly investigate all employee-reported 

incidents in which there is even a remote possibility of employee overexposure to a toxic 
substance. 

ii. Events or circumstances that might reasonably constitute overexposure include: 
1. A hazardous chemical leaked or was spilled or was otherwise rapidly released in an 

uncontrolled manner. 
2. A laboratory employee had direct skin or eye contact with a hazardous chemical. 
3. A laboratory employee manifests symptoms, such as headache, rash, nausea, coughing, 

tearing, irritation or redness of eyes, irritation of nose or throat, dizziness, loss of motor 
dexterity or judgment, etc., and some or all of the symptoms disappear when the person 
is taken away from the exposure area and breathes fresh air, and the symptoms 
reappear soon after the employee returns to work with the same hazardous chemicals. 

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

 
All exposure complaints and their disposition, no matter what the ultimate disposition may be, are 
to be documented by the Chemical Hygiene Officer using the Employer's First Notice of Injury 
Form and Employee Exposure Report Form.  Copies of these forms shall be sent to University 
Personnel Services.  If no further assessment of the event is deemed necessary, the reason for 
that decision shall be included on the Employee Exposure Report Form.  If the decision is to 
investigate, a formal exposure assessment will be initiated by the Chemical Hygiene Officer.  
Environmental Health Services and University Personnel Services Office of Risk Management 
shall provide the Formal Exposure assessment. 
 

i. Exposure Assessment: 
In cases of emergency, exposure assessments are conducted after the victim has been 
treated, otherwise exposure assessments should be completed BEFORE medical 
consultations are undertaken. 

  
NOTE: It is not the purpose of an exposure assessment to determine that a failure on the part of the 
victim, or others, to follow proper procedures was the cause of an exposure.  The purpose of an exposure 
assessment is to determine that there was, or was not, an exposure that might have caused harm to one 
or more employees and, if so, to identify the hazardous chemical or chemicals involved.  Other 
investigations might well use results and conclusions from an exposure assessment, along with other 
information, to derive recommendations that will prevent or mitigate any future overexposures.  However, 
exposure assessments determine facts; they do not make recommendations. 

 
ii. Unless circumstances suggest other or additional steps, these actions constitute an exposure 

assessment: 
1. Interview the complainant and also the victim, if not the same person. 
2. List the essential information about the circumstances of the complaint, including: 

- The chemical under suspicion. 
- Other chemicals used by victim. 
- All chemicals being used by others in the immediate area. 
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- Other chemicals stored in that area. 
- Symptoms exhibited or claimed by the victim. 
- How these symptoms compare to symptoms stated in the materials safety data 

sheets for each of the identified chemicals. 
- Were control measures, such as personal protective equipment and hoods, used 

properly? 
- Were any air sampling or monitoring devices in place?  If so, are the measurements 

obtained from these devices consistent with other information? 
iii. Monitor or sample the air in the area for suspect chemicals. 
iv. Determine whether the victim's symptoms compare to the symptoms described in the MSDS 

or other pertinent scientific literature. 
v. Notification of Results of Monitoring: 

Within 15 working days of receipt of the results of any monitoring, notify affected employees 
of those results. 

 
4.2  Medical Consultation and Examination 

 
If employees feel that they have been exposed to hazardous chemicals, employees are required to 
contact the Chemical Hygiene Officer who will assist them in arranging for an Exposure Assessment if 
necessary.  The Exposure Assessment will be utilized by the consulting physician to determine if further 
medical consultations and examinations are warranted. 
 
The details of medical consultations and examinations are determined by the physician. 
The purpose of a medical consultation is to determine whether a medical examination is warranted.  
When, from the results of an Exposure Assessment, it is suspected or known that an employee was 
overexposed to a hazardous chemical or chemicals, the employee should obtain medical consultation 
from or under the direct supervision of a licensed physician. 
 
When warranted, employees also should receive a medical examination from or under the direct 
supervision of a licensed physician who is experienced in treating victims of chemical overexposure.  The 
medical professional should also be knowledgeable about which tests or procedures are appropriate to 
determine if there has been an overexposure; these diagnostic techniques are called "differential 
diagnoses.” 
 
These provisions apply to medical consultations and examinations: 

 
a. All employees who work with hazardous chemicals must be provided an opportunity to receive 

medical consultation and examination when: 
 

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

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

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

b. Provide the physician with: 
 

i. The identity of the hazardous chemical or chemicals to which the employee may have been 
exposed (Formal Exposure Assessment if available). 

ii. The exposure conditions. 
iii. The signs and symptoms of exposure the victim is experiencing, if any. 

 
c.   Ordinarily, physicians will furnish to the Oklahoma State University Personnel Services in written 

form: 
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i. Recommendations for follow-up, if determined to be pertinent. 
ii. A record of the results of the consultation and, if applicable, of the examination and any tests 

that were conducted. 
iii. Conclusions concerning any other medical condition noted that could put the employee at 

increased risk. 
iv. A statement that the employee has been informed both of the results of the consultation or 

examination and of any medical condition that may require further examination or treatment. 
 

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

e. Documentation: 
All memos, notes, and reports related to a complaint of actual or possible exposure to hazardous 
chemicals are to be maintained as part of the record. 
 

f. Notification: 
Employees shall be notified of the results of any medical consultation or examination with regard 
to any medical condition that exists or might exist as a result of overexposure to a hazardous 
chemical. 

 
5.  RECORDS AND RECORDKEEPING 
 
5.1 Employee Exposure and Medical Records 
 
OSHA regulation 29 CFR 1910.1020, Access to Employee Exposure and Medical Records, addresses 
the storage and access to employee exposure and medical records pertaining to toxic substances or 
harmful physical agents.  The following is a summary of this regulation: 

 
a. The medical record for each employee is to be preserved and maintained for at least the duration 

of employment plus thirty years. 
b. Each employee exposure record shall be preserved and maintained for the length of employment 

and at least thirty years. 
c. Each analysis using employee exposure or medical records shall be preserved and maintained 

for the length of employment and at least thirty years. 
d. MSDSs and other descriptions of substances do not have to be retained as long as some record 

of the identity (chemical name if known) of the substance or agent, where it was used, and when 
it was used is retained for 30 years. 

e. If an employee or their designated representative, requests a copy of the employee's health 
record, the University is to provide a copy within 15 days of the request, or provide facilities to 
make copies at no cost, or loan the records to employee or designated representative so that 
copies can be made. 

 
5.2 Training Records 
 
The PI/Supervisor or designee will keep a copy of the outline of the topics covered in Lab-Specific Chemical 
Hygiene Training.  The roster or lists of researchers who have completed the lab-specific training and read the 
Chemical Hygiene Plan, will be submitted to the EHS Coordinator. These training records are then entered into 
the OSU EHS Records Database. Training records are kept for an employees or students length of employment 
plus 30 years. 
 

6.  OSU HAZARDOUS CHEMICAL WASTE DISPOSAL POLICY 

Oklahoma State University will conform to applicable regulations of the State of Oklahoma, United States 
Environmental Protection Agency, United States Department of Transportation, and United States Department 
of Labor with regard to the safe use, handling, transportation and disposal of chemical substances and waste.   
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The Department of Environmental Health & Safety (Physical Plant Services) is the OSU unit and authority 
having jurisdiction for program oversight.  For specific instructions, contact the Department of Environmental 
Health & Safety at 405-744-7241, and/or see the HATRC Waste Disposal Plan. 

7.  CHEMICAL SAFETY 

Working with potentially hazardous chemicals is an everyday occurrence in a laboratory setting.  Hazardous 
situations can occur if employees are not educated in general chemical safety, toxicological information, and 
procedures for handling and storage for the chemicals they are using.  This section of the laboratory manual 
addresses these educational components and spells out specific protocols to minimize hazardous chemical 
exposures. 

7.1 Modes of Entry 

There are four major modes of entry to chemicals:  inhalation, skin absorption, injection, and ingestion.  
Inhalation and skin absorption are the predominant occupational exposures you may expect to encounter 
in the laboratory and will be discussed in some detail.  Accidental injection of chemicals can be eliminated 
by good laboratory safety practices.  Accidental ingestion of chemicals can be eliminated by a 
combination of good laboratory and hygienic practices such as washing hands and prohibiting foods, 
drinks, cosmetics, and tobacco products in the laboratory workplace.  All potential exposures, i.e., 
inhalation, skin absorption, injection, and ingestion, are discussed in the Material Safety Data Sheets 
available for each chemical or product.  The hundreds of chemicals that employees are routinely exposed 
to during the course of their work in the laboratory can be divided into three main types:  volatile solvents, 
corrosives, and toxic solids.  The particular hazards associated with exposure to these materials, and 
ways to avoid them, are discussed in detail below. 

7.2 Basic Chemical Classifications 

a. Volatile Solvents 

Organic solvents are perhaps the most ubiquitous chemicals found in the laboratory setting.  The 
potential chronic health effects of some of these materials warrant special attention as one is 
likely to be exposed to more solvents than any other type of chemical.  For safety purposes, 
these chemicals are generally subdivided into two categories:  chlorinated and non-chlorinated.  
This is done mainly because the chlorinated solvents are, in general, not flammable while non-
chlorinated solvents are often flammable.  It should be kept in mind, however, that the chlorinated 
solvents do decompose when burned.  This results in high concentrations of toxic vapors, such 
as phosgene and hydrogen chloride. 

Keeping in mind the difference in flammability between these two classes of solvents, we can 
discuss the health effects common to both classes.  The primary route of exposure to these 
materials is through inhalation.  In general, high concentrations of the vapor, when inhaled, 
produce drowsiness, dizziness and headaches.  This can occur quite quickly, since chemical 
vapors are rapidly absorbed.  Most of the solvents will also act as upper respiratory and/or eye 
irritants.  One physical property common to most solvents is odor.  Unfortunately, the odor of a 
solvent offers little in the way of determining whether or not the environment is immediately 
hazardous.  Solvent odor thresholds vary widely and acclimation or odor fatigue is often rapid.  
Odor is also not generally indicative of the degree of hazard that the material presents.  Butyl 
mercaptan has such an extremely disagreeable odor that one cannot tolerate a concentration 
necessary to be injurious.  Chloroform, however, has a sweet odor to many people and tolerance 
levels can far exceed safe levels. 

Chronic effects of solvent exposure vary widely.  Of most concern is the potential for lung, liver, 
and kidney damage posed by some solvents.  This, in general, applies to solvents that are not 
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water soluble.  Examples of these solvents would be benzene, toluene, xylene, chloroform, 
carbon tetrachloride, and trichloroethylene.  Instances of chronic disease caused by occupational 
exposure to these solvents have been documented.  However, it must be kept in mind that 
everyone reacts differently and individual susceptibilities are quite variable. 

Skin absorption is an additional mode of entry for which an exposure to a solvent may occur.  
Most commonly, solvents act to de-fat the skin.  This will cause drying and cracking of the skin, 
and may lead to chronic dermatitis with prolonged and repeated exposure.  Some solvents can 
also act as corrosives.  Most amines and phenols act in this manner. 

In addition, many of the solvents (dimethyl sulfoxide and dimethyl formamide, for example) will 
penetrate the skin and be absorbed into the body.  In this case, the effects of exposure will be 
analogous to inhalation exposure.  Carbon disulfide, n-butyl alcohol, and phenol are common 
solvents that can penetrate intact skin.  For those solvents, there will be a notation of skin 
exposure noted on the Material Safety Data Sheet.  Most skin contact with solvents can be 
avoided by wearing gloves suitable for that chemical.  It is important that the glove be resistant to 
the material being handled.  Using the wrong glove can give a false sense of security and 
overexposure via the skin may result.  If a solvent penetrates the glove, a prolonged contact will 
result due to slowed evaporation rates.   Rubber and neoprene gloves can be classed as good 
general purpose gloves, but a chemical resistance chart and the MSDS should always be 
consulted. 

Direct liquid contact by solvents in the eyes can be very serious.  The victim could easily panic.  
Get them to the eye wash immediately and flush the eyes for at least 15 to 30 minutes.  Medical 
assistance should also be summoned. 

In summary, volatile solvents can pose inhalation, skin, and ingestion hazards.  Some of the 
solvents may also be flammable, which could cause fire and/or explosion hazards.  Whenever 
possible, use volatile solvents in a properly operating fume hood to eliminate inhalation hazards, 
use correct skin and eye protection and use good laboratory and hygienic technique to eliminate 
any possible ingestion of volatile solvents. 

b. Acid and Bases 

Common to all acids and bases is their corrosive action on human tissues.  Minor exposures are 
generally reversible, although often painful for a short period of time.  The reversibility of the 
effects of acid or base exposure will depend on three factors:  the duration of exposure, 
concentration of the material, and the first aid methods used. 

Exposure can occur through skin absorption or inhalation.  With inhalation exposure, remove the 
victim from the area (try to keep the victim from breathing too deeply, as this may exacerbate the 
effects) and summon medical help. 

Skin contact is the most common route of exposure.  Here the concentration and type of acid are 
the most important factors.  In concentrated forms, all types of corrosives may cause severe 
penetrating burns.  Dilute solutions do not have the same warning properties as concentrated 
forms, so guard against exposure.  One should be particularly careful with hydrofluoric acid.. 

Neoprene gloves provide the best protection from skin exposure to both acids and bases, but in 
all cases, follow the recommendations in the MSDS.  When using or dispensing concentrated 
acids or bases, a lab coat or apron, goggles and a full face shield is required 

If there is skin or eye contact with acids or bases, make sure to flush the area with water for 15 to 
30 minutes and summon medical assistance. 



12 
 

c. Toxic Solids 

Many of the chemicals used in the laboratory that are solid and toxic are used in solution, so skin 
absorption can be of a concern.  This is particularly true when a substance is dissolved in a 
solvent that can penetrate the skin.  Also, an oxidizing material dissolved in water can act directly 
on the skin causing irritation where the solid alone would be relatively less irritating.  It is therefore 
important that proper personal protective equipment be worn.   

In the solid form, the greatest risk of exposure is through inhalation.  This risk can be lessened by 
wearing the appropriate respirator and/or working in a fume hood. 

7.3 Incompatible Chemicals 

Certain hazardous chemicals cannot be mixed or stored safely with other chemicals due to potentially 
severe or extremely toxic reactions taking place.  For example, keep oxidizing agents separated from 
reducing agents, initiators separated from monomers, and acids separated from alkalis, etc. 

The chemical label and Material Safety Data Sheet will contain information on incompatibilities. 

For a list of incompatible chemicals, see Appendix B. 

7.4 Chemical Stability 

Stability refers to the susceptibility of the chemical to decomposition.  Ethers, liquid paraffins, and olefins 
can form peroxides on exposure to air and light.  Since these chemicals are packaged in an air 
atmosphere, peroxides can form even though the containers have remained sealed.  Some inorganic 
chemicals also are unstable. 

Unless inhibitor was added by the manufacturer, closed containers of ethers shall be discarded after one 
year.  See Section 8 - "Chemical Waste" for disposal procedures.  Appropriate use of peroxide inhibitors 
is suggested. 

7.5 Shock-Sensitive Chemicals 

Shock-sensitive refers to the sensitivity of the chemical to decompose rapidly or explode when struck, 
vibrated, or otherwise agitated. 

The label and Material Safety Data Sheet will indicate if a chemical is shock-sensitive. 

Shock-sensitive chemicals should be procured as needed to minimize storage problems.  Shock-sensitive 
materials should be considered individually and disposed of as soon as practical. 

Many chemicals become increasingly shock-sensitive with age.  The date received and date opened shall 
be clearly marked on all containers of shock-sensitive chemicals. 

Inhibitors are not to be added to shock-sensitive materials unless specific instructions from the 
manufacturer are provided.  See Section 8 - "Chemical Waste" for disposal procedures. 

For a list of shock sensitive chemicals, see Appendix C. 

7.6 Material Safety Data Sheets 

The Material Safety Data Sheet (MSDS) is a format for describing what chemical or product you are 
working with, potential chemical hazards, and ways of minimizing these hazards.  These sheets shall be 
on hand in the laboratory for people who use these chemicals.  Information that is contained in the 
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Material Safety Data Sheets is also required by law to be conveyed to employees on a chemical-by-
chemical basis. 

MSDSs are generally written for chemicals that are used in the industrial setting and it will become 
apparent that some of the information provided on the MSDS may not be applicable to laboratory usage.  
The use of chemicals in a laboratory is generally in a more controlled environment than in the industrial 
setting and much smaller quantities of the chemical are being used at any one time.  Nevertheless, a 
great deal of information on hazards associated with laboratory chemicals can be obtained by reading the 
MSDS.   

7.7 Procurement of Chemicals 

The achievement of safe handling, use, and disposal of hazardous substances begins with the persons 
who requisition such substances and those who approve their purchase orders.  These persons must be 
aware of the potential hazards of the substances being ordered, know whether or not adequate facilities 
and trained personnel are available to handle such substances, and should ensure that a safe disposal 
route exists. 

Before a new substance is received, information concerning its proper handling methods, including proper 
disposal procedures, should be given to all those who will be working with it.  It is the responsibility of the 
laboratory supervisor to ensure that the facilities are adequate and that those who will handle any 
material have received proper training and education to do so safely. 

For most substances, Material Safety Data Sheets, which give physical property data and toxicological 
information, can be obtained by request to the vendor.  However, the quality and depth of information on 
these sheets varies widely. 

The US Department of Transportation (DOT) requires that shippers furnish and attach DOT prescribed 
labels on all shipment of hazardous substances.  These labels indicate the nature of the hazard(s) of the 
substance(s) shipped and thus provide some indication to receiving personnel of the type of hazard 
received. 

No container or cylinder should be accepted that does not have an identifying label.  For chemicals, it is 
desirable that this label correspond to ANSI Z129.1, which requires, at a minimum, the following 
components: 

a. Identification of contents of container; 
b. Signal word and summary description of any hazard(s); 
c. Precautionary information - what to do to minimize hazard or prevent an accident from 

happening; 
d. First aid in case of exposure; 
e. Spill and cleanup procedures; and 
f. If appropriate, special instructions to physicians. 

 
Every effort should be made to ensure that this label remains on the container and legible. 

7.8 Spill Prevention 

A hazardous chemical spill means that an uncontrolled release of a hazardous chemical has occurred.  
The release may involve a gas, liquid, or solid, and usually requires some action be taken to control the 
point of release or the spread of the chemical.  A chemical is hazardous if it possesses a physical or 
health threat to humans, the environment, or property.  More specifically, a substance is considered 
hazardous when: 

a. It is flammable, explosive, or reactive; 
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b. It generates harmful vapor or dust; 
c. It is a carcinogen; 
d. It is a corrosive and attacks skin, clothing, equipment, or facilities; 
e. It is poisonous by ingestion, inhalation or absorption. 
 

Spills involving hazardous materials will require different tactics depending on the magnitude of the spill, 
the material's toxicity, reactivity, and flammability, routes of entry of the material into the body, and the 
promptness with which the spill can be safely managed. 

Many spills can be prevented or controlled by careful planning, use of trays, and absorbent paper.  
(Remember, hoods don't prevent or control spills; they just relocate them!) 

Proper techniques for transporting hazardous chemicals and proper storage techniques may help prevent 
spills. 

7.9 Handling and Transportation of Chemicals 

Many laboratory accidents occur through the simple operation of carrying chemicals from one place to 
another or transferring them from one container to another.  The chemicals used in a laboratory are often 
corrosive, toxic, or flammable and any accident involving these has the potential for personal injury.  
Therefore, it is good practice to assume that all chemicals are potentially hazardous. 

a. When large bottles of acids, solvents, or other liquids are transported within the laboratory without 
a cart, only one bottle should be carried at a time. The bottle should be carried with both hands, 
one on the neck of the bottle and the other underneath.  Avoid the temptation to hook a finger 
through the glass ring on top of the bottle, allowing it to dangle while being transported.  Never 
carry or attempt to pick up a bottle by the cap. 

b. When transporting bottles within the laboratory, a wheeled cart may be used.  Carts should be 
stable under load and have wheels large enough to negotiate uneven surfaces (such as 
expansion joints and floor drain depressions) without tipping or stopping suddenly.  Do not place 
the bottles near the edge of the cart, nor should they be touching each other or other glassware 
during transport.  Be cautious rolling the cart over door sills or other possible obstructions.  
Incompatible chemicals should not be transported on the same cart.  

c. Freight-only elevators should be used, if possible, when transporting chemicals, to avoid 
exposure to persons on passenger elevators. 

d. Special padded or rubber bottle carriers, pails, or carts should be used to prevent breakage by 
accidental striking against walls or floor, and to contain the material if breakage does occur. 

e. Large quantities of concentrated mineral acids, e.g., sulfuric, nitric and hydrochloric acids, shall 
be kept in storage rooms, in cabinets for corrosive substances, or chemical transfer rooms.  
Bottles of concentrated acids must be carried from the aforementioned areas in an approved acid 
bottle carrier. 

f. Organic solvents shall also be stored in specialized flammable storage areas.  These solvents 
shall be carried from storage areas in special rubber carriers.  Organic solvents can present fire 
hazards as well as inhalation hazards. 

g. For information on transportation and storage of compressed gases, see Section 16 - 
"Compressed Gas Cylinders." 
 

7.10 Chemical Storage 

The principle concerns in achieving proper storage are to maximize employee safety with regard to 
chemical compatibility, spill control, fire/explosion control, to provide security, identification, and provide a 
"user friendly" system with respect to point-of-use. 
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a. Every chemical in the laboratory should have a definite storage place and should be returned to 
that location after each use. 

b. Storage must conform to compatibility restrictions as described in Appendix B.  Typically, 
solvents, acids, bases, reactives, oxidizers, and toxins will be stored separately.  Separation 
basically refers to physical separation of containers and isolation of potential spills and releases 
with the goal of preventing chemical reactions.  Ideally, separate cabinets or isolated areas within 
a central storage area should be utilized for segregated storage of incompatibles. 

c. Adequate containment for spills and accidental releases shall be provided. 
d. Hazardous chemicals should never be stored on the floor.  Containers should be kept on low 

shelves or in cabinets.  The shelves should have a lip on the forward edge to prevent bottles from 
slipping off.  Chemicals tend to "creep" toward and over the edge of a shelf.  Shelving units 
should be securely fastened to the wall or floors.  Shelves should not be overloaded. 

e. Utilize a compatible/suitable container for experiments, stored chemicals and collected wastes.  
In instances of corrosive wastes or halogenated solvents, the use of metal containers is often 
unsuitable, even if the solvents were originally shipped in metal containers. In these instances, 
plastic carboys (high density polyethylene) or lined metal containers may be more suitable.  See 
the Material Safety Data Sheet for specific information. 

f. There shall be constant vigilance for any sign of chemical leakage.  Containers storing chemical 
waste must be inspected weekly for any sign of chemical leakage.  Containers of all types should 
be free of rust and deformation. 

g. Caps and covers for containers shall be securely in place whenever the container is not in 
immediate use. 

h. Storage shall be physically secure. 
i. NFPA labeling shall appear on cabinets and room doors at approximately waist level or lower to 

allow adequate visualization in dense smoke conditions. 
j. All containers used for storage (even short term) shall be labeled in accordance with Hazard 

Communication regulations and NFPA and University fire codes.  At a minimum, all containers 
must be labeled with regard to content and general hazard. 

k. Flammable liquids in quantities greater than one liter should be kept in metal safety cans 
designed for such storage.  The cans should be used only as recommended by the manufacturer, 
including the following safety practices: 

l. Never disable the spring-loaded closure. 
m. Always keep flame-arrestor screen in place; replace if punctured or damaged. 
n. Flammable liquids shall not be stored in your laboratory unit in amounts greater than the limits for 

flammable liquid storage given in Section 10 - "Standard Operating Procedures For Work With 
Hazardous Chemicals." 

o. Metal drums used for storage and dispensing of flammable chemicals shall be properly grounded.  
Ground cables shall be available and utilized in any lab using metal storage containers for 
flammable liquid storage. 

p. Chemicals should be stored as close as feasible to the point of use in order to maximize 
efficiency and minimize transport distance.  Chemical storage should be limited only to areas in 
which the particular chemical is used.  Storage locations must be identified on an emergency floor 
plan posted in each work area and should be equipped with a fire extinguisher, spill kit, eye wash, 
first aid kit, and telephone or other communication system to allow for adequate emergency 
notification. 

q. Small quantities of chemicals can be held at individual work stations if this quantity is to be 
promptly used in a test and does not compromise acceptable ambient organic vapor levels or 
procedures for spill control and fire safety.  These containers must be properly labeled. 

r. Only limited quantities of chemicals and solvents should be stored in the laboratory.  Large drums 
or multiple bottles of chemicals should be stored in a centralized chemical storage area. 

s. Out-of-date chemicals shall be disposed of on a periodic basis to reduce overall hazard potential 
and minimize inventory tracking and updating.  (See Section 8 - "Chemical Waste") 
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7.11 Prior Approval 

Employees must obtain prior approval to proceed with a laboratory task from their laboratory supervisor 
and/or the Chemical Hygiene Officer whenever: 

a. A new laboratory procedure or test is to be carried out. 
b. It is likely that toxic limit concentrations could be exceeded. 
c. There is a change in a procedure or test, even if it is very similar to prior practices.  "Change in 

procedure or test" means:   
 

1. A 10% or greater increase or decrease in the amount of one or more chemicals used. 
2. A substitution or deletion of any of the chemicals in a procedure. 
3. Any change in other conditions under which the procedure is to be conducted. 
 
(Communication is critical; ensure employees are well informed.) 
 

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

e. There are unexpected results. 
f. Members of the laboratory staff become ill, suspect that they or others have been exposed, or 

otherwise suspect a failure of any safeguards. 
 
 

8.  CHEMICAL WASTE 

The OSU Environmental Health Services Hazardous Materials Section (OSU HAZMAT) is responsible for 
coordinating the pickup of surplus and waste chemical substances from generating departments.  To assure 
compliance with regulations, safe handling, and efficiency of operations, OSU HAZMAT has established the 
following standards applicable to the collection, storing, labeling, and packaging of these substances by 
departments.  Under no circumstances will OSU HAZMAT personnel pickup chemical substances that do not 
strictly follow the procedures and requirements listed in this section. 

OSU HAZMAT has been given the responsibility for determining the status of substances as surplus or 
hazardous wastes. 

a. Department personnel shall not accept any chemical, hazardous substance, or item(s) containing 
hazardous substances as gifts or donations on the behalf of the University without notifying OSU 
HAZMAT prior to the transfer.  This is to assure that no unanticipated future hazardous waste 
costs result from such a transfer. 

b. Department personnel shall not give or sell university property, including hazardous substances, 
to any person or organization outside the university except through the legally established 
procedures of the Purchasing Department or in the instance of hazardous materials, through 
OSU HAZMAT's Chemical Surplus Program. 

c. Under no circumstances is any person to dispose of a hazardous substance down the drain or in 
the refuse disposal system where the applicable regulations, procedures, and policies regarding 
its disposal as described in this document or the MSDS for the product prohibit this action or are 
unknown.  Prior to disposal of hazardous substances (via sanitary sewer or as solid waste), the 
OSU Lab Safety Manual, applicable local and federal regulations, or the MSDS for the product 
shall be consulted.  If any of the aforementioned documents prohibit drain or trash disposal, the 
material or product must be handled as hazardous waste. 

d. OSU HAZMAT shall not pickup, or handle, surplus or hazardous substances that have not been 
properly identified, containerized, labeled, packaged, or manifested according to the procedures 
described herein. 

e. OSU HAZMAT cannot accept any unidentified substance(s) for disposal.  However, OSU 
Environmental Health & Safety has made arrangements with the current waste contractor to 
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conduct a hazard characterization for chemicals of unknown composition.  The generating 
department shall make every effort to identify unknown chemicals prior to the characterization. 

f. In instances where unknown chemicals have been generated, the generating department shall 
provide a separate storage area to hold these materials until characterization can be conducted.  
Also, the generating department may be required to provide lab space and a fume hood for the 
characterization procedure. 

 
8.1 Basic Procedures 
 

a. Collect substances in original or other suitable primary container. 
b. Properly label containers as to contents and hazards. 
c. Properly store containers until ready for disposal. 
d. When accumulation exceeds the available storage limits within the laboratory area, arrange for 

the transfer of the substances with the Chemical Hygiene Officer who shall coordinate the pickup 
with OSU HAZMAT section. 

e. The generator or CHO shall prepare individual containers with a unique container number and 
complete the Chemical Surplus Removal Request Form. 

f. Individual containers, except in prearranged situations, shall NOT be boxed together. 
g. OSU HAZMAT will pick up surplus substances from the laboratory or collection area upon request only.  

In certain instances, OSU HAZMAT may request that a department store unwanted chemicals until a 
chemical pickup by a hazardous waste management firm is arranged. 

h. OSU HAZMAT will then determine the status of substances as surplus, for reuse, for recycling, or 
for waste disposal. 

 

8.2 Containers 

A container refers to any of the following that serves as a primary container; or as an outer or secondary 
packaging over one or more primary containers. 

 - Any steel, plastic, or fiberboard drum 
- Metal cans and pails 
- Plastic carboys 
- Steel cylinders and tanks 
- Plastic-coated paper bags 
- Plastic baggies 
- Glass and plastic bottles, jars, vials 
- Sturdy cardboard boxes 
- Mercury containers 

8.3 Container Condition 

a. Where possible, materials should be kept in their original containers. 
b. Containers shall be in good condition; leaking or damaged containers are not acceptable.  If 

leaking or damaged, either repackage or call OSU HAZMAT to determine the proper packaging 
for disposal. 

c. Containers shall be equipped with a properly fitting cap or other closure means.  Properly secured 
means with the original device or method provided by the manufacturer, or when unavoidable, 
with a substitute means of equal or better quality that will prevent leakage or incidental exposure 
during routine handling or in the event of the container tipping or falling over. Makeshift covers 
such as tape to hold down a screw cap or a rag stuffed in an opening are unacceptable. 

d. Containers shall be compatible with substances contained therein. 
e. Plastic bags, where acceptable as containers (double bagging is preferred), shall be without 

punctures or tears and shall be tightly sealed.  Ordinary garbage (2 mil or less) bags shall not be 
used as a primary or secondary container for hazardous chemical waste. 

f. Containers should be inspected weekly for signs of leaks or deterioration. 
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g. Compressed gas cylinders shall not be handled or transported until the regulating device is 
removed and the safety cap installed.  Every effort should be made to return compressed gas 
cylinders to the manufacturer or original supplier. 

 
 

8.4 Container Volumes and Sizes 
 

a. Glass containers shall not exceed one gallon (4 liters) in size and shall not be filled into the neck 
of the fill/pour spout. 

b. Where containers have flat tops, the liquid level shall be at least 1 inch from the fill/pour opening.  
Glass carboys are unacceptable. 

c. Due to increased disposal costs, risks of handling larger containers, and restrictions by the 
University Waste Disposal Contractor, metal or plastic containers greater than 5 gallons (20 liters) 
in size require special approval by OSU HAZMAT section.   

d. Plastic baggies utilized as primary containers shall be packaged in a secondary container such as 
glass, hard plastic, metal, or cardboard box.  Ordinary garbage bags (2 mil or less) shall not be 
used as a primary or secondary container for hazardous chemical waste. 
 

8.5 Labeling of Containers 

Please see Waste Disposal Plan for an example Hazardous Chemical Surplus Tag. 

a. Each container shall bear the Hazardous Chemical Surplus Tag that clearly and neatly indicates 
the chemical or common name of each substance that is at least 1% by volume of the total 
contents or mixture.  Carcinogens or highly toxic substances that are 0.1% or more by volume 
must also be listed.  Any amount of a heavy metal (e.g. As, Ba, Cd, Cr, Hg, Ni, Se, Ag, Th) 
greater than 1 part per million (1 ppm) in the container must be listed. 

b. Indicate the strength or concentration of the substance where applicable.  Example: Hydrochloric 
Acid may have a strength of 10%, 28%, 38%. 

c. Do not use chemical formulas, chemical symbols, chemical equations or abbreviations. 
d. Indicate the physical and/or health hazards of the substance, if known. 
e. Indicate the name of the building, room, and principal investigator or person responsible for 

generating the waste (or someone with direct knowledge of the process). 
f. In the instances of time sensitive substances such as ethers, the date of container opening or 

initial accumulation shall be included on the form. 
g. Remove or obliterate any other labels or wordings not related to the current substance. 
h. Do not allow the creation of "UNKNOWNS" through lack of secure readable labeling. 

 
8.6 Disposal of Empty Containers 

Containers that are empty and no longer needed must be disposed of properly.  Container disposal shall 
be as directed by 40 CFR 261.7 "Residues of hazardous waste in empty containers."  Containers that 
have held acute hazardous materials as defined in 40 CFR 261.31, 261.32, or 261.33 require special 
handling.  To assist you in determining if an empty container is regulated, here are some further 
guidelines.  A container shall be considered "empty" if all the following conditions exist (for this section, a 
container shall be considered to be a primary container or an inner liner): 

a. The container contained none of the chemicals that are listed in 40 CFR 261.33(e) [attached] or Tri- 
Tetra- or Penta-phenol, and 

b. All chemicals have been removed that can be removed using practices commonly employed to remove 
materials from that type of container eg pouring, pumping, aspirating, etc., and 

c.  There is less than one inch of residue left in the bottom of the container, and 
d. There is less than 3% by weight of residue left in the container (0.3% for >110 gal. containers), and 
e. For compressed gas cylinders only, when the pressure in the container approaches atmospheric. 
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If a container does contain chemicals listed below, or Tri- Tetra- or Penta-phenol, the container shall be 
considered empty only if the container has been triple rinsed using a solvent capable of removing the chemical 
or cleaned by another method that has been shown in the scientific literature to achieve equivalent removal.  
The rinsate then becomes a hazardous waste.  If the container has not been cleaned as stated above, the 
container shall become hazardous waste.  A list of “P” listed RCRA wastes can be found in appendix F.  

Once a container has been declared "empty" by the above criteria, it can be placed in the normal refuse. 

8.7 Storage of Waste Chemicals 

Waste chemicals shall be stored in the same manner and using the same procedures as other chemicals.  
It may be advantageous to further segregate chemical waste.  A typical segregation of waste chemicals 
would be: 

- Acids 
- Caustics 
- Chlorinated Solvents 
- Non-chlorinated Solvents 
- Mercury Wastes 
- Oxidizing Agents 
- PCB Wastes* 
- Reactive Chemicals* 
- Waste Oil 
- Wastes with Heavy Metal Contamination 

*Consult with Environmental Health & Safety regarding proper storage and disposal requirements. 

These chemicals shall be accumulated in separate containers and need to be isolated from one another 
to some degree, at least to the extent that spills or leaks would remain isolated from other containers.  
This is particularly true of acids, bases, and solvents. 

Mineral (inorganic) acids, straight-chain fatty acids, and bases should be neutralized by the laboratory 
generating these wastes.  Neutralization procedures may be found in Appendix F - "Neutralization of 
Spent Acids and Bases." 

8.8 "Bulking" or mixing of waste chemicals 

Bulking or mixing of waste chemicals shall not be done without prior approval from OSU HAZMAT.  
Where permission has been granted by OSU HAZMAT, Standard Operating Procedures found in Section 
10 of this manual are to be used as a guide. 

8.9 Overpacking or "Boxing Up" of Multiple Chemical Containers 

Laboratory personnel usually will not be involved in "boxing up" chemical containers inside overpack or 
boxes for transport, but where permission has been granted by OSU HAZMAT, Standard Operating 
Procedure will be found in Section 10 of this manual. 

8.10 Chemical Surplus Removal Request Form 

Each container must bear an unique identification number.  The unique container number consists of the 
2 to 4-letter departmental code, the 6-digit date, and the sequential numerical numbering starting with the 
number "001". 

Example of a container identification number: 

CHEM-010391-001 
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All materials picked up from departments by OSU HAZMAT must be accompanied by a completed 
Chemical Surplus Removal Request Form.  This form and Hazardous Chemical Surplus Tags are 
available from OSU HAZMAT.  Photocopies of this form are acceptable if the form is still legible. 

The instructions for completing the Chemical Surplus Removal Request Form are as follows (See 
Appendix E for example): 

1. Request made by: 
 Name of the person responsible for making the request for chemical removal. 
 
2. Phone: 
 Phone or extension number of person responsible for making the request for chemical removal. 
 
3. Department: 
 Name of department generating the hazardous substance(s). 
 
4. Date of Request: 
 Today's date.  This date should correspond to the 6-digit date on the container ID labels. 
 
5. Name: 
 Name of departmental contact person responsible for coordination of hazardous substances 

waste and surplus pickup operations (CHO). 
 
6. Phone: 
 The telephone number or extension at which the listed contact person may be reached. 
 
7. Building and Room #: 
 Building and room number where the CHO can be found. 
 
8. Chemicals for pick-up are located: 
 Where the chemicals are being stored for removal. 
 
9. Department Head Signature: 
 Signature of department head (or administrative equivalent) or their authorized representative 

who can attest that all items are properly classified, described, packaged, marked, and labeled, 
and are in proper condition for transportation according to the applicable requirements of the 
OSU Environmental Health Services Hazardous Materials Section as described in this document 
or other information provided to the generating department concerning hazardous chemicals and 
chemical waste disposal.  Only one signature is needed per request/pick-up (not every page). 

 
10. 6-Digit Date: 
 Use the 6-digit date of the day you start listing chemicals on the Request.  Example:  July 15, 

1990, would be 071590 (do not use hyphens).  Continue to use the same 6-digit date as long as 
container numbering is consecutive or until the manifesting is completed.  Do not change the 6-
digit date because you are continuing to add chemicals to the list over a period of several days.  
When the 6-digit date is changed, container numbering starts over with "001". 

 
11. Departmental Code: 
 List the departmental code on each container.  (See Appendix G for departmental code 

assignments). 
 
12. Container Number: 
 Each container must be assigned a consecutive number starting with the number "001".  Any time 

the 6-digit date category is changed, container numbering starts with "001" again. 
 
13. Description of Contents: 
 Provide the following information on each container, using as many manifest lines as necessary: 

 
a. Common name of the substance(s) or chemical abstract name. 
b. Strength (concentration) of individual substance, where applicable. 
c. Percentages of mixed chemicals in container (by volume). 
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d. Other information for transporting personnel, as deemed important by the generating 
department. 

 
14. Physical State: 
 List the physical state of the material at the time of the manifest utilizing one of the following 

codes listed on the form. 
 
 
15. Volume of Material in Each Container: 
 List the approximate volume of material in each container, not the original container volume. 
 
16. Hazard Code(s): 
 Check the appropriate hazard code for the material (See "Hazard Identification").  The Hazard 

codes are listed as on the form. 
 

8.11 Hazard Identification 

Each material shall be identified with a "Hazard Code" abbreviation to be used as a general description to 
provide information on handling hazards and responsive action in the event of an accident. 

Each material shall be identified on the form by the hazard that most closely indicates the greatest hazard 
presented by the material.  The following is a list of hazards and their definitions.  The codes are listed on 
the form: 

Flammable:  Any compressed gas, liquid, or any solid material (other than an explosive, heat sensitive or 
shock sensitive material) that is liable to cause fires through friction, absorption of moisture, spontaneous 
chemical changes, retained heat from processing, or which can be ignited readily, and when ignited burns 
so vigorously and persistently as to create a serious transportation hazard. 

Examples:  Acetone, methyl alcohol, dimethylamine, propane, sodium dithionite, nitrocellulose. 

Corrosive:  Any gas, liquid, or solid that causes destruction of human tissue or a liquid that has a severe 
corrosion rate on steel or aluminum.  Aqueous solutions that have a pH equal to or less than 2 or equal to 
or greater than 12.5 are corrosive.  Other liquids are defined as corrosive if they corrode SAE 1020 steel 
at a rate greater than 6.35 mm/year at 55oC. 

Examples: Hydrochloric acid, sulfuric acid, acetic acid, sodium hydroxide. 

Oxidizer:  A substance such as chlorate, permanganate, inorganic peroxide, nitrocarbonitrate, or a nitrate 
that yields oxygen readily to stimulate the combustion of organic matter.  (Organic peroxides are to be 
listed under "OTHER", and the hazard listed on the bottom of the form.) 

Examples:  Sodium nitrate, potassium permanganate, manganese dioxide. 

Toxic:  Substances such as carcinogens, irritants, or poisonous gases, liquids, and solids that are 
irritating to or affect the health of humans. 

Examples:  Phosgene, phenol, 1-naphthylamine, arsenic compounds, mercury. 

Water Reactive:  Substances that react violently when in contact with water.  They can be either be 
flammable solids or corrosives.  (Mark the label with both Water Reactive and flammable or corrosive). 

Note: In many cases the water reactive material can be chemically treated, thereby removing the reaction 
characteristic.  The material may still contain other hazardous constituents.  Please contact OSU 
HAZMAT for further information and guidance. 

Examples:  Lithium, potassium or sodium metal, antimony pentachloride, acetic anhydride, calcium 
carbide. 
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Carcinogens:  Any substance that causes the development of cancerous growths in living tissue, either 
those that are known to induce cancer in man or animals or experimental carcinogens that have been 
found to cause cancer in animals under experimental conditions. 

Examples:  1-Naphthylamine, benzidine, dimethyl sulfate. 

Teratogens/Mutagens:  Teratogens are agents that cause growth abnormalities in embryos, genetic 
modifications in cells, etc.  Mutagens are substances that are able to induce mutations in DNA and in 
living cells. 

Examples:  Diethylstilbestrol (DES), diethyl sulfate. 

Other:  Special hazards such shock or heat sensitive, organic peroxides, pyrophorics (reacts with air), 
peroxide formers. 

Examples:  Picric acid, urea nitrate, 2,4-dinitrophenylhydrazine, benzoyl peroxide, phosphorus, isopropyl 
ether. 

8.12 Hazardous Materials Surplus Program 

One method of assuring maximum use of non-radioactive chemical substances that are readily usable but 
deemed of no further use to individual departments, is to establish a program of redistribution or reuse 
among other University departments or units.  OSU HAZMAT has full responsibility for regulating and 
coordinating the Intra-University Surplus Program.  Procedures for participating in the program are as 
follows: 

1. Departments identifying a substance as surplus to their needs shall contact OSU HAZMAT for 
pickup and transfer to the OSU HAZMAT facility. 

2. Surplus chemicals reallocated to University departments shall be provided at no charge to the 
receiving department nor shall there be compensation to the department that originally offered the 
chemical as surplus.  However, departments have the option of requesting the return of 
previously surplused chemicals, if still available, at no charge. 

3. When a department transfers the surplus chemical to OSU HAZMAT, the container shall be in 
good condition and shall be properly labeled with the substance name, hazard(s), date of 
manufacture if known, and if opened, date opened. 

4. A report will be sent out to departmental heads, listing the substances available by name, 
quantity, unit volume, age if known, and whether or not opened. 

5. Departments may utilize the list to make requests via phone or memo for surplus transfer or may 
make an appointment to visit the central storage area.  In either case, OSU HAZMAT will provide 
transfer of the substance(s) to the requesting department. 

6. Departments are encouraged to advise OSU HAZMAT whenever non-University entities are 
identified that could benefit from the use of our surplus hazardous materials.  Such users will be 
considered when there are no identified users on campus. 

7. A limited number of chemicals, including (but not limited to) the following will NOT be placed in surplus 
due to their potentially dangerous nature (the following list of chemicals should be rendered inactive by 
the user prior to disposal): 

 
- Alkyl boranes 
- Aluminum Alkynes 
- Ammonium Nitrate 
- Benzoyl Peroxide 
- Calcium Carbide 
- Chromic Acid 
- Cyanides 
- Ethers 
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- Grignard Reagents 
- Hydrogen Peroxide 
- Iron Sulfide 
- Metal Alkyls 
- Metal Hydrides 
- Peracetic Acid Solution 
- Peroxide Forming Compounds 
- Picric Acid 
- Sulfides 
- Water reactive metals (Lithium, Potassium, Sodium, Cesium) 
  
(NOTE: Due to the explosive characteristics inherent to the addition of a carbon source to Ammonium 
Nitrate, Ammonium Nitrate shall not be placed in surplus.) 

 
 
9.  Particularly Hazardous Substances 
 
As discussed in earlier sections of this Chemical Hygiene Plan, hazardous chemicals are chemicals for which 
there is scientific evidence that adverse acute or chronic health effects may occur in exposed workers.  An 
agent is an acute toxin if its toxic effects are manifested after a single or short-duration exposure.  Chronically 
toxic agents show their effects after repeated or long-duration exposure and the effects usually become evident 
only after a long latency period.  Many of the substances in frequent use in laboratories are classified as 
hazardous substances.  There are some substances, however, that pose such significant threats to human 
health that they are classified as "particularly hazardous substances" (PHSs).  The OSHA Laboratory Standard 
requires that special provisions be established to prevent the harmful exposure of researchers to PHSs.   
 
Chemicals are classified as particularly hazardous substances if they belong to one or more of the following 
three categories.   

 
9.1  Select Carcinogens 
 
Certain potent carcinogens are classified as "select carcinogens" and treated as PHSs.  A select carcinogen is 
defined in the OSHA Laboratory Standard as a substance that meets one of the following criteria: 

 
a. It is regulated by OSHA as a carcinogen, 
b. It is listed as "known to be a carcinogen" in the latest Annual Report on Carcinogens published by the 

National Toxicology Program (NTP), 
c. It is listed under Group 1 ("carcinogenic to humans") by the International Agency for Research on 

Cancer (IARC), or 
d. It is listed under IARC Group 2A or 2B, ("probably carcinogenic to humans") or under the category 

"reasonably anticipated to be a carcinogen" by the NTP, and causes statistically significant tumor 
incidence in experimental animals in accordance with any of the following criteria: (i) after inhalation 
exposure of 6-7 hours per day, 5 days per week, for a significant portion of a lifetime to dosages of less 
than 10 mg/m3; (ii) after repeated skin application of less than 300 mg/kg of body weight per week; or 
(iii) after oral dosages of less than 50 mg/kg of body weight per day. 

 
The following Table lists the substances meeting criteria (a), (b), or (c).  For information on compounds meeting 
criteria (d), examine IARC Group 2A and 2B lists and the NTP lists that are available on the Internet.  
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Partial List of Select Carcinogens (Includes OSHA Carcinogens) 
 

2-acetylaminofluorene 
acrylamide 
acrylonitrile 
4-aminodiphenyl 
arsenic and certain arsenic compounds 
asbestos 
azathioprine 
benzene 
benzidine 
bis(chloromethyl) ether 
1,3 butadiene 
1,4-butanediol dimethylsulfonate (myleran) 
cadmium 
chlorambucil 
chloromethyl methyl ether  
chromium and certain chromium compounds 
coal-tar pitches 
coal tars 
coke oven emissions 
conjugated estrogens 
cyclophosphamide 
1,2-dibromo-3-chloropropane 
3,3'-dichlorobenzidine (and its salts) 
diethylstilbestrol 
dimethylaminoazobenzene 

 

dimethyl sulfate 
ethylene dibromide 
ethylene oxide 
ethylenimine 
formaldehyde 
hexamtehylphosphoramide 
hydrazine 
melphalan 
4,4'-methylene-bis(2-chloroaniline) 
methylene chloride 
methylene dianiline 
mustard gas 
N,N'-bis(2-chloroethyl)-2-naphthylamine 
(chlornaphazine) 
alpha-naphthylamine  
beta-naphthylamine 
nickel carbonyl 
4-nitrobiphenyl 
N-nitrosodimethylamine 
beta-propiolactone 
thorium dioxide 
treosulphan 
vinyl chloride 

 

Note:  the above list is not intended to be complete, and it is the responsibility of the researcher (in consultation 
with their laboratory supervisor) to evaluate each compound involved in their work and to determine whether it 
should be handled as a select carcinogen. 
 
9.2  Reproductive and Developmental Toxins   
 
Reproductive toxins can affect the reproductive health of both male and female employees and students if 
proper procedures and controls are not used. For women, exposure to reproductive toxins during pregnancy 
can cause adverse effects on the fetus; these effects include embryolethality (death of the fertilized egg, embryo 
or fetus), malformations (teratogenic effects), and postnatal functional defects.  Examples of embryotoxins 
include thalidomide and certain antibiotics such as tetracycline.  Women of childbearing potential should note 
that embryotoxins have the greatest impact during the first trimester of pregnancy.  Because a woman often 
does not know that she is pregnant during this period of high susceptibility, special caution is advised when 
working with all chemicals, especially those rapidly absorbed through the skin (e.g., formamide).  Pregnant 
women and women intending to become pregnant should consult with their laboratory supervisor and the 
Environment, Health and Safety (EHS) Office before working with substances that are suspected to be 
reproductive toxins.   For men, the affects of certain reproductive toxins may include decline in fertility, 
malformations in off-spring, and certain types of cancer. Therefore, adequate protection from exposure must be 
employed. 
 
Information on reproductive toxins can be obtained from Material Safety Data Sheets. 
 
The following Table lists some common materials that are suspected to be reproductive toxins; in most 
laboratories it will be appropriate to handle these compounds as particularly hazardous substances. 
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Partial List of Reproductive Toxins 
 

arsenic and certain arsenic compounds 
benzene 
cadmium and certain cadmium compounds 
carbon disulfide 
ethylene glycol monomethyl and ethyl ethers 
ethylene oxide 

lead compounds 
mercury compounds 
toluene 
vinyl chloride 
xylene 

 
Note:  The above list is not intended to be complete, and it is the responsibility of the researcher (in consultation 
with their laboratory supervisor) to evaluate each compound involved in their work and to determine whether it 
should be handled as a reproductive toxin. 
 
9.3   Compounds with a High Degree of Acute Toxicity 
 
Compounds that have a high degree of acute toxicity comprise a third category of particularly hazardous 
substances as defined by the OSHA Laboratory Standard.  Acutely toxic agents include certain corrosive 
compounds, irritants, sensitizers (allergens), hepatotoxins, nephrotoxins, neurotoxins, agents that act on the 
hematopoietic systems, and agents which damage the lungs, skins, eyes, or mucous membranes.  Substances 
that have a high degree of acute toxicity are interpreted by OSHA as being substances that "may be fatal or 
cause damage to target organs as the result of a single exposure or exposures of short duration".   
 

Toxic and Highly Toxic Agents 
OSHA regulations (29 CFR 1910.1200 Appendix A) define toxic and highly toxic agents as 
substances with median lethal dose (LD50) values in the following ranges: 

 
Test   Toxic            Highly Toxic 
 
Oral LD50 50-500 mg/kg <50 mg/kg 

(albino rats) 
 
Skin Contact LD50 200-1000 mg/kg <200 mg/kg 

(albino rabbits) 
 
Inhalation LC50 200-2000 ppm/air <200 ppm/air 

(albino rats) 
 

It is important to note that the above classification does not take into consideration chronic toxicity (e.g. 
carcinogenicity and reproductive toxicity).  Also, note that LD50 values vary significantly between different 
species, and the human toxicity for a substance may be greater or less than that measured in test animals. 
OSHA considers substances that are either toxic or highly toxic, as defined above, to be particularly hazardous 
substances. 
 
In evaluating the acute toxicity of chemical substances, the HMIS (Hazardous Materials Identification System) 
rating criteria developed by the National Paint and Coatings Association may be helpful.  HMIS numbers can 
often be found in MSDSs.  LD50 values can be found in MSDSs and in references such as the Sigma-Aldrich 
Library of Chemical Safety Data and Patnaik's A Comprehensive Guide to the Hazardous Properties of 
Chemical Substances. 
 
The following Table lists some of the compounds that may be in current use in campus laboratories and that 
have a high degree of acute toxicity:  
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Partial List of Compounds with a High Degree of Acute Toxicity 
 
abrin nitrogen dioxide 
acrolein osmium tetroxide 
arsine ozone 
chlorine phosgene 
diazomethane ricin 
diborane (gas) sodium azide 
hydrogen cyanide sodium cyanide (and other cyanide salts) 
hydrogen fluoride strychnine 
methyl fluorosulfonate  
nickel carbonyl  

 
Note:  the above list is not intended to be complete, and it is the responsibility of the researcher (in consultation 
with their laboratory supervisor) to evaluate each compound involved in their work and to determine whether it is 
a substance with a high degree of acute toxicity.  
 
Compounds classified as having a high degree of acute toxicity must generally be handled using the 
procedures outlines in section 12, Additional Procedures for Work with Particularly Hazardous Substances, in 
addition to the procedures outlined for hazardous chemicals in section 11, Essential Laboratory Work Practices.  
Finally, several of the compounds listed may require prior approval for the OSU EHS committee before work 
with them can be carried out. 
 
In evaluating the hazards associated with work with toxic substances, it is important to note that a number of 
factors influence the response of individuals to exposure to toxic compounds.  For example, people are rarely 
exposed to a single biologically active substance.  With this point in mind, it is noteworthy that one toxin can 
influence the effect of a second.  This underscores the importance of maintaining good laboratory practices at all 
times, and with all chemicals. 

 
 

10.  STANDARD OPERATING PROCEDURES FOR WORK WITH HAZARDOUS CHEMICALS 
 
10.1   Preliminary Steps and Procedures  
 
All work involving chemicals in HATRC laboratories must be conducted using the “Standard Operating 
Procedures” outlined below.  In addition, laboratory workers must determine whether any of the chemicals to be 
handled in the planned experiment meet the definition of a particularly hazardous substance due to high acute 
toxicity, carcinogenicity, and/or reproductive toxicity.  If so, consider the total amount of the substance that will 
be used, the expected frequency of use, the chemical's routes of exposure, and the circumstances of its use in 
the proposed experiment.  For very toxic or hazardous substances, or specialized practices, consideration must 
be given to whether additional consultation with safety professionals and development of specialized SOPs is 
warranted or required. 
 
STEP 1: Determine the toxicity and warning properties of the chemicals to be used in your experiment. 

 
a. Identify the chemicals involved in the proposed experiment and determine the amounts that will be 

used.  
b. Use an up-to-date LCSS or MSDS to determine the exposure limit, type of toxicity, warning properties 

(smell, irritation, etc.) and symptoms of exposure for each chemical involved in the planned experiment. 
c.  If a new chemical substance(s) will be produced during the experiment and the toxicity is unknown, 

assume it is a particularly hazardous substance and follow the procedures in section 12.  
d.  Assume that any mixture of chemicals will be more toxic than its most toxic component. 
e.  Consider substituting less toxic chemicals. 
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STEP 2: Determine most likely routes of exposure based on how chemicals will be used and their 
physical/chemical properties.  

 
a. Inhalation – Inhalation risks are highest when volatile liquids, gases, dusts, or mists are used or 

generated.  Heating will increase the volatility of liquids.  Pay particular attention to chemicals with low 
exposure limits.  Potential for inhalation is highest when chemicals are used on an open lab bench.  
Use in enclosed apparatus or chemical laboratory hoods decreases inhalation exposure potential. 

b. Skin Exposure – Chances for skin exposure exist for most laboratory chemical procedures. When the 
“skin” notation is listed in the exposure limit section of the MSDS, the chemical can be absorbed 
through the intact skin.  

c. Injection or ingestion – Not normally a major route of exposure if proper handling procedures are 
used. Determine whether the experiment involves a significant risk of inadvertent ingestion or injection 
of chemicals. 

 
STEP 3: Determine required control measures, personal protective equipment, and proper work 
practices to minimize exposure. 
 

a. Inhalation Control Measures 
Determine When to Use Laboratory Chemical Hoods (Fume Hoods) 
Procedures involving volatile toxic substances and those operations involving solid or liquid toxic 
substances that may result in the generation of vapors or aerosols should be conducted in a laboratory 
hood or other type of local exhaust ventilation.   Other types of control devices include glove boxes, 
custom designed hoods, shut-off valves, and monitoring equipment linked to alarms and shut-off 
valves.  
 
Determine Whether Respirators Might Be Required 
Generally, hazards should be controlled by use of ventilation and it should not be necessary to use 
respirators. Contact the Industrial Hygiene Program for help in evaluating the need for a respirator.  If 
one is needed and you are medically qualified to wear a respirator, obtain one of the correct type and 
size from the Industrial Hygiene Program.  Do not use a lab mate’s respirator.  

 
b. Personal Protective Equipment For Eyes and Skin  

Select and wear appropriate eye and face protection. Wearing eye protection is required by OSHA 
regulation whenever and wherever potential eye hazards exist.  Hazards requiring eye and/or face 
protection include flying particles; molten metal; liquids including acids and caustic materials, biological 
or radioactive materials; chemical gases or vapors; and potentially injurious light radiation.  Many 
Departments, Labs and Centers require eye protection at all times in labs and shops, and post “eye 
protection required” signs on the doors or in the hazardous areas.  Use safety glasses with side shields 
as basic eye protection for handling chemicals where there is a low risk of splash or splatter.  When 
pouring large amounts of chemicals, observing processes that are under heat or pressure, making 
adjustments to chemical containing apparatus, or performing other operations or tasks with a moderate 
to high potential splash risk or severe consequences in the event of a splash, chemical goggles 
accompanied with a face shield shall be utilized.  

 
Wear appropriate clothing in the laboratory when working with hazardous substances. 
Wear laboratory coats with long sleeves.  Wear long pants (trousers) or long skirt that cover your legs 
and shoes that cover your feet.  Do not wear sandals or open-toed shoes or shoes made of woven 
material when working with hazardous substances.  Confine long hair and loose clothing.  
  
Avoid skin contact and ingestion of hazardous substances by using appropriate hand 
protection, protective clothing, and proper work practices. 
Contact with the skin is a frequent mode of chemical injury.  A common result of skin contact is 
localized irritation, but an appreciable number of hazardous substances are absorbed through the skin 
with sufficient rapidity to produce systemic poisoning.  Ingestion of substances is rarely deliberate, but 
may occur because of contamination of hands handling food, contamination of common work surfaces 
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in the lab, and incidental contamination of food or materials that come in contact with the mouth, and 
through poor work practices. Avoid contact with, and ingestion of, hazardous substances by taking the 
following precautions: 

 
1. Select and wear appropriate hand protection, generally gloves, to prevent injury to hands or 

exposure by absorption of chemicals through the skin of the hands.  Gloves for work with 
chemicals must be selected based on the potential contact hazard, and the permeability of the 
glove material.  For incidental skin contact with small amounts of chemicals on a surface, or work 
with most powders, disposable nitrile gloves are usually adequate.  For work involving materials 
that are readily absorbed through the skin, the glove must be carefully selected using glove 
impermeability charts.  You should also evaluate need for hand protection from physical hazards 
such as extreme heat or cold, and make sure you use appropriate gloves.  

2. Never use mouth suction to pipette chemicals or to start a siphon; a pipette bulb or aspirator should 
instead be used to provide vacuum. 

3. Never taste laboratory chemicals. 
4. Wash your hands with soap and water immediately after working with hazardous chemicals. 
5. Eating, drinking, smoking, gum-chewing, and applying cosmetics in laboratories where hazardous 

substances are in use is prohibited.  Do not store food, beverages, cups, or other drinking and 
eating utensils in areas where hazardous chemicals are used or stored. 

6. Immediately clean up small spills on work benches or in laboratory hoods. 
 

Properly use and maintain personal protective equipment (PPE). 
Personal protective equipment should be kept clean and stored in an area where it will not become 
contaminated. Personal protective equipment should be inspected prior to use to be sure it is in good condition.  
It should fit properly and be worn properly.  If it becomes contaminated or damaged, it should be cleaned or 
fixed or, in the case of disposable equipment, discarded and replaced. 

 
STEP 4: Be Prepared for Emergencies  

 
Before beginning an experiment, know what specific action you will take in the event of the accidental release of 
any hazardous substances involved.  Know the location and how to operate all safety equipment including fire 
blankets, eye washes, safety showers, spill carts and spill control materials. Be familiar with the location of the 
nearest fire alarm and telephone, and know what telephone numbers to call in the event of an emergency.  
Know the location of the circuit breakers for your laboratory. 
 
For all accidents requiring emergency police, fire, or medical response, dial 911 or contact Campus 
Police at 918-594-8123. 
 
In addition, Emergency Action Plans are required for each Department, Laboratory, or Center (DLC) under the 
Occupational Health and Safety Administration (OSHA) regulations. All staff and students should be familiar 
with their laboratory’s Emergency Action Plan, as it specifies the appropriate response and building exit plans 
for a variety of life-safety emergency situations. 
 

a. Chemical Contamination 
If the victim or their clothes are chemically contaminated, put on appropriate personal protective 
equipment and remove victim's contaminated clothing. Using a chemical shower, eyewash, or sink in a 
safe area, flood contaminated body part(s) with large amounts of water for 15 minutes. 

 
b. Material Safety Data Sheets (MSDS) 

As time permits, and if you will not be placed at risk, attempt to identify the chemicals involved and 
obtain MSDS' or other relevant information. Provide the MSDS to the ambulance crew. 

 
c. Chemical Spills – Minor vs. Major 

Be prepared in advance. Have spill supplies available for the types of spills that might occur. Know 
under what circumstances you should clean up the spill, or when you should evacuate and seek help.  
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Minor hazardous materials or waste spills that present no immediate threat to personnel safety, health, 
or to the environment can be cleaned up by laboratory personnel that use the materials or generate the 
waste.  A minor hazardous material spill is generally defined as a spill of material that is not highly toxic, 
is not spilled in large quantity, does not present a significant fire hazard, can be recovered before it is 
released to the environment, and is not in a public area such as a common hallway.  Such a spill can 
usually be controlled and cleaned up by one or two personnel.  

 
Major hazardous material and waste spills should be reported to the OSU emergency number (918-
594-8123) to receive immediate professional assistance and support in the control and clean up of the 
spilled material.  Major hazardous materials or waste spills are generally defined as having a significant 
threat to safety, health, or the environment.  These spills generally are a highly toxic material or is 
spilled in large quantity, may present a significant fire hazard, cannot be recovered before it is released 
to the environment, or is spilled in a public area such as a common hallway.  Upon reporting such a 
spill personnel should stand-by at a safe distance to guide responders and spill clean up experts to the 
spill area.  Reporting personnel should also keep other personnel from entering into the spill area. 

 
In the case of a spill that presents a situation immediately dangerous to life or health, or a situation with 
significant risk of a fire, personnel should evacuate the area and summon emergency assistance by 
dialing 911 or the OSU emergency number (918-594-8123), activating a fire alarm station, or both. 
 

 
11. ESSENTIAL LABORATORY WORK PRATICES 

 
11.1 Properly use, maintain, and dispose of laboratory glassware and other sharps. 

 
Improper use of glassware is a frequent cause of injuries and accidents in the laboratory. 

 
a. Careful handling and storage procedures should be used to avoid damaging glassware.  Always 

carefully inspect glassware for flaws and cracks before use.  Damaged items should be discarded or 
repaired. 

b. Adequate hand protection should be used when inserting glass tubing into rubber stoppers or corks or 
when placing rubber tubing on glass hose connections.  Tubing should be fire polished or rounded and 
lubricated, and hands should be held close together to limit movement of glass should fracture occur.  
The use of plastic or metal connectors should be considered. 

c. Glass-blowing operations should not be attempted unless proper annealing facilities are available. 
d. Vacuum-jacketed glass apparatus should be handled with extreme care to prevent implosions.  

Equipment such as Dewar flasks should be taped or shielded.  Only glassware designed for vacuum 
work should be used for that purpose. 

e. Hand protection should be used when picking up broken glass.  (Small pieces should be swept up with 
a brush into a dustpan). 

f. Broken glassware, syringes, and other "sharp objects" must be disposed of properly.  Such waste 
should be separated from other trash and stored for pickup in clearly marked containers labeled 
"sharps".  

 
11.2 Housekeeping 

 
There is a definite relationship between safety and orderliness in the laboratory.  The following housekeeping 
rules should be adhered to in all laboratories: 
 

a. Clean bench tops and other work areas and equipment regularly.  Do not allow dirty glassware, expired 
or unneeded samples or chemicals, and  trash or boxes to accumulate.  When floors require cleaning, 
notify building service. 

b. Maintain ready access to exits and safety equipment such as fire extinguishers, eyewashes, and safety 
showers.  Do not store materials in a way that will block access to exits or safety equipment. 

c. Ensure all compressed gas tanks are properly secured to walls or benches. 
d. Chemical storage refrigerators should be defrosted periodically and should not be overcrowded. 
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11.3 Laboratory Hours. 
 
Researchers should avoid conducting work with hazardous substances when they are alone in the laboratory.  
When working alone, arrange with Campus Police or workers in other laboratories to check on you periodically.  
Some experiments are too hazardous to be conducted alone under any circumstances; it is the responsibility of 
researchers to consult with their supervisor to identify such high hazard operations or experiments. 
 
Laboratory operations involving hazardous substances are sometimes carried out continuously or overnight.  It 
is the responsibility of the researcher to design these experiments with provisions to prevent the release of 
hazardous substances in the event of interruptions in utility services such as electricity, cooling water, and inert 
gas.  Laboratory lights should be left on and appropriate signs should be posted identifying the nature of the 
experiment and the hazardous substances in use.  In some cases arrangements should be made for periodic 
inspection of the operation by other workers.  Information should be left indicating how to contact you in the 
event of an emergency. 

 
11.4 Chemical Storage 
 
All procedures employed must comply with OSHA, flammable material, and building code regulations. The 
following minimum guidelines must be adhered to: 

 
a. Access to all hazardous chemicals, including toxic and corrosive substances, should be restricted at all 

times.  Specifically, good practice would dictate that these materials be stored in laboratories or 
storerooms that are kept locked at all times when laboratory personnel are not present.  In the case of 
unusually toxic or hazardous materials, additional precautions are advisable and likely required, such 
as keeping the materials in locked storage cabinets. Contact the EHS Office to determine the 
appropriate controls. 

b. To avoid the accumulation of excess chemicals, it is recommended that you maintain a list of chemicals 
in your lab and check this list prior to purchasing new chemicals. When purchasing new chemicals, 
purchase the minimum quantities of commercial chemicals necessary for your research. 

c. Make sure all containers of chemicals are in good condition. 
d. Make sure all containers of chemicals, (including research samples), are properly labeled.  When 

appropriate, special hazards should be indicated on the label.  For certain classes of compounds, (e.g. 
ethers), the date the container was opened should be written on the label.  

e. Store incompatible materials in separate cabinets.  If they must be stored together due to space 
limitations, provide secondary containment to separate incompatible materials. 

f. Do not store liquids above eye-level. Particularly, large containers (more than 1 liter) should be stored 
below eye-level on low shelves.  Avoid storage of hazardous chemicals on the floor. If such storage is 
required, provide secondary containment for liquids stored on the floor.   

g. For refrigerated storage of chemicals, ensure refrigeration equipment is selected properly for the types 
of materials to be stored.  For flammable or explosive chemicals, special refrigerators are required. See 
flammables and explosives section below. Food should never be kept in refrigerators used for chemical 
storage. 

h. Do not store items in the working space of fume hoods. 
 

11.5 Hazardous Material Transportation Between Laboratories  
 
Chemicals must be transported between stockrooms and laboratories in break-resistant or approved secondary 
containers.  Approved secondary containers are defined as commercially available bottle carriers made of 
rubber, metal, or plastic, with carrying handle(s), and which are large enough to hold the contents of the 
chemical container in the event of breakage.  When transporting cylinders of compressed gases, always strap 
the cylinder in a suitable hand truck and protect the valve with a cover cap.  
 
11.6 Flammable Substances 
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Flammable substances are among the most common of the hazardous materials found in campus laboratories.  
Flammable substances are materials that readily catch fire and burn in air.  A flammable liquid does not itself 
burn; it is the vapors from the liquid that burn.  The rate at which different liquids produce flammable vapors 
depends on their vapor pressure, which increases with temperature.  The degree of fire hazard depends also on 
the ability to form combustible or explosive mixtures with air, the ease of ignition of these mixtures, and the 
relative densities of the liquid with respect to water and of the gas with respect to air. 
 
An open beaker of diethyl ether set on the laboratory bench next to a Bunsen burner will ignite, whereas a 
similar beaker of diethyl phthalate will not.  The difference in behavior is due to the fact that the ether has a 
much lower flash point.  The flash point is the lowest temperature, as determined by standard tests, at which a 
liquid gives off vapor in sufficient concentration to form an ignitable mixture with air near the surface of the liquid 
within the test vessel.  As indicated in the following table, many common laboratory solvents and chemicals 
have flash points that are lower than room temperature and are potentially very dangerous. 

 
 Flash Point (°C)  Flash Point (°C)    
Acetone -17.8 Ethanol 12.8 
Benzene -11.1 Hexane -21.7 
Carbon disulfide -30.0 Methanol 11.1 
Cyclohexane -20.0 Pentane -40.0 
Diethyl ether -45.0 Toluene 4.4 
 

Precautions for handling flammable substances include: 
 

a. Flammable substances should be handled only in areas free of ignition sources.  Besides open flames, 
ignition sources include electrical equipment (especially motors), static electricity, and for some 
materials, (e.g. carbon disulfide), even hot surfaces. 

b. Never heat a flammable substance with an open flame. 
c. When transferring flammable liquids in metal equipment, static-generated sparks should be avoided by 

bonding and the use of ground straps. 
d. Ventilation is one of the most effective ways to prevent the formation of flammable mixtures.  A 

laboratory hood should be used whenever appreciable quantities of flammable substances are 
transferred from one container to another, allowed to stand or be heated in open containers, or handled 
in any other way.  Be sure that the hood is free of all ignition sources including, in particular, variable 
transformers (variacs). 

e. Generally, only small quantities of flammable liquids should be kept at work benches.  Larger quantities 
should be stored away from ignition sources in flammable storage cabinets.  It is advisable to purchase 
highly flammable solvents (e.g., acetone, hexane, diethyl ether, ethyl acetate, tetrahydrofuran) only in 
metal or break-resistant (e.g., plastic or plastic-coated), containers. 

f. Refrigerators used for storage of chemicals must be explosion-proof or flame proof.  Storage trays or 
secondary containers should be used to minimize the distribution of material in the event a container 
should leak or break. 

 
11.7  Handling Explosive or Peroxide Forming Material  
 
Explosive substances are materials that decompose under conditions of mechanical shock, elevated 
temperature, or chemical action, with the release of large volumes of gases and heat.  Special precautions are 
required for the safe use of explosive materials.  It is the responsibility of the researcher to evaluate the 
explosive hazards involved in their work and to consult with their supervisor to develop detailed standard 
operating procedures for any work involving explosive substances.  Work with explosive materials will generally 
require the use of special protective apparel (face shields, gloves, lab coats) and protective devices such as 
explosion shields and barriers. 
 
Organic peroxides are among the most hazardous substances handled in campus laboratories.  As a class, 
they are low-power explosives, hazardous because of their sensitivity to shock, sparks, and even friction (as in a 
cap being twisted open).  Many peroxides that are routinely handled in laboratories are far more sensitive to 
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shock than most primary explosives such as trinitrotoluene (TNT).  All organic peroxides are highly flammable, 
and most are sensitive to heat, friction, impact, light, as well as strong oxidizing and reducing agents. 
 
Some peroxides are commercial compounds such as m-chloroperoxybenzoic acid, benzoyl peroxide, hydrogen 
peroxide, and t-butyl hydroperoxide.  However, many common solvents and reagents are known to form 
peroxides on exposure to air, and these chemicals often become contaminated with sufficient peroxides to pose 
a serious hazard.  Classes of compounds that form peroxides by autoxidation include: 

 
a. Aldehydes including acetaldehyde and benzaldehyde, 
b. Ethers with primary and/or secondary alkyl groups, including acyclic and cyclic ethers, acetals, and 

ketals.  Examples include diethyl ether, diisopropyl ether (especially dangerous!), dioxane, 
dimethoxyethane, tetrahydrofuran, ethyl vinyl ether and alcohols protected as tetrahydropyranyl ethers.  
Isopropyl alcohol also frequently forms peroxides upon storage. 

c. Hydrocarbons with allylic, benzylic, or propargylic hydrogens.  Examples of this class of peroxide-
formers include cyclohexene, cyclooctene, methyl acetylene, isopropylbenzene (cumene), and tetralin 
(tetrahydronaphthalene). 

d. Conjugated dienes, enynes, and diynes, among which divinylacetylene is particularly hazardous. 
e. Saturated hydrocarbons with exposed tertiary hydrogens; common peroxide-formers include decalin 

(decahydronaphthalene) and 2,5-dimethylhexane. 
 
Precautions for work with peroxides forming materials: 

 
a. Store peroxide forming materials away from heat and light. 
b. Protect peroxidizable compounds from physical damage, heat, and light. 
c. Date peroxidizable containers with date of receipt and date of opening.  Affixing a label stating 

“Warning, Peroxide Former” can also be helpful to alert others regarding these materials. 
d. Use or dispose of peroxides within time limits recommended on the label or MSDS. 
e. Test for peroxidizables before distilling or evaporating peroxidizable solvents for research purposes.  

Do not distill for research purposes without treating to remove peroxides.  It is illegal to evaporate or 
treat a regulated waste to avoid disposal of that material. All waste material should be disposed of 
properly. 

f. If crystals are visibly present on the container or lid, or if the container is open but has not been tested, 
do not open. Contact the EHS Office to arrange for disposal. 

g. Immediately rinse empty containers that once held peroxidizables.  Do not let residues evaporate. 
 

For assistance in disposing of larger quantities of peroxides or other explosive materials, contact the EHS Office 
at 405-744-7241.  

 
11.8  Corrosive Material 

 
Corrosivity is a complex hazard.  Corrosives can be solids, liquids, and gases and includes acids, bases, 
oxidizers, as well as other chemical classes.  Corrosives may belong to more than one chemical class.   What is 
at risk varies, as well.  Elemental mercury is considered a toxic substance, but it is shipped as a corrosive 
substance because it can deteriorate some metals.  For purposes of these standard operating procedures, a 
corrosive is any chemical that can rapidly damage human tissue, metals, and other compounds, such as wood 
or concrete by chemical action.  Store by compatibility.  Segregate acids from bases.  Segregate oxidizing 
acids, such as nitric acid from organic acids, such as acetic acid.  

 
a. Store corrosives on a lower shelf or in ventilated corrosive storage cabinets. 
b. Make sure containers and equipment, such as tubing, etc. used with corrosive materials is compatible 

with those materials. 
c. Personal protective equipment is important for work with corrosives.  Neoprene or rubber gloves, 

goggles and face shield, rubber apron, and rubber boots. 
d. Always add acid to water, never water to acid. 
e. Wherever corrosives are used or stored, be sure there is a working, readily accessible eyewash and 

safety shower, and 
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f. Seek medical attention immediately in the event of a potentially injurious exposure. 
 
 

12. Additional Procedures for Work with Particularly Hazardous Substances 
 

12.1 Procedures 
 

a.   Compile Information 
Before beginning a laboratory operation, each researcher should consult the appropriate literature for 
information about the toxic properties of the substances that will be used.  The precautions and 
procedures described below should be followed if any of the substances to be used in significant 
quantities is known to have high acute or moderate chronic toxicity.  If any of the substances being 
used is known to be highly toxic, it is desirable that there be at least two people present in the area at 
all times.  These procedures should also be followed if the toxicological properties of any of the 
substances being used or prepared are unknown. 

b.  Establish designated areas in the laboratory for use of Particularly Hazardous Substances. 
A key requirement of the OSHA Laboratory Standard is that all work with particularly hazardous 
substances be confined to designated areas.  The designated area established in your laboratory 
depends on the circumstances of use for the PHS.  A designated area may be the laboratory, a specific 
area of the laboratory, or a device such as a glove box or fume hood.  There also may be designated 
equipment such as a specific balance, or centrifuge in which you work with or process PHS materials.  
It is most common for laboratory hoods to serve as designated areas for most research.  Laboratory 
supervisors are required to notify the Chemical Hygiene Officer of the specific location of any 
designated areas established in their research groups that are not laboratory hoods. 

c.    Warning signs. 
It is the responsibility of laboratory supervisors to define the designated areas in their laboratories and 
to post these areas with conspicuous signs reading "DESIGNATED AREA FOR USE OF 
PARTICULARLY HAZARDOUS SUBSTANCES--AUTHORIZED PERSONNEL ONLY".  Printed signs 
can be obtained from the EHS Office.  In some cases it may be appropriate to post additional signs 
describing unusual hazards present and/or identifying the specific hazardous substances in use.  You 
can also consider marking with yellow tape a section of a bench space or section of a lab hood where 
PHSs are used.  

d.  Use particularly hazardous substances only in the established designated areas.  
Using PHSs outside of areas designated for their use, poses a significant danger to you and the others 
in your laboratory and surrounding areas, as well as violates OSU and OSHA rules and regulations. 

e. Take action to prevent skin contact. 
Contact with the skin is a frequent mode of chemical injury.  Avoid all skin contact with particularly 
hazardous substances by using suitable protective apparel including the appropriate type of gloves or 
gauntlets (long gloves) and a suitable laboratory coat or apron that covers all exposed skin.  Always 
wash your hands and arms with soap and water immediately after working with these materials.  In the 
event of accidental skin contact, the affected areas should be flushed with water and medical attention 
should be obtained as soon as possible. 

f.  Avoid inhalation of PHSs.  
Avoid inhalation of PHSs by ensuring that work involving potential for exposure to a gas, vapor or 
airborne dust is conducted in a laboratory hood, or other suitable containment device such as a glove 
box. Purchase material in liquid form rather that powder form when possible. 

g. Thoroughly decontaminate and clean the designated area(s) at regular intervals. 
Decontamination procedures should be established in writing, especially those involving chemical 
treatments, and consist of any necessary periodic (daily, weekly, etc.) procedures performed to control 
exposure of employees. Depending on the chemical material, this may consist only of wiping a counter 
with a wet paper towel, or periodic use of a neutralizing agent. To determine the proper 
decontamination procedures, one must consider the chemical (or type of chemical), the amount of 
chemical used, the specific use, the location of use, and other factors. Contact the EHS Office if 
assistance is needed to determine the most appropriate decontamination procedures at 405-744-7241. 

h. Be prepared for accidents. 
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The laboratory worker should always be prepared for possible accidents or spills involving toxic 
substances.  To minimize hazards from accidental breakage of apparatus or spills of toxic substances 
in the hood, containers of such substances should generally be stored in pans or trays made of 
polyethylene or other chemically resistant material and, particularly in large-scale work, apparatus 
should be mounted above trays of the same type of material.  Alternatively, the working surface of the 
hood can be fitted with a removable liner of adsorbent plastic-backed paper.  Such procedures will 
contain spilled toxic substances in a pan, tray, or adsorbent liner and greatly simplify subsequent 
cleanup and disposal. 

 
If a major release of a particularly hazardous substance occurs outside the hood, then the room or 
appropriate area should be evacuated and necessary measures taken to prevent exposure of other 
workers.  The EHS Office should be contacted immediately (405-744-7241) for assistance and 
equipment for spill clean-up. EHS Office personnel can be contacted for assistance after working hours 
by calling Campus Police (918-594-8123).  Spills should only be cleaned up by personnel wearing 
suitable personal protective apparel. Contaminated clothing and shoes should be thoroughly 
decontaminated or incinerated.   
 

i. Don't contaminate the environment.   
Vapors that are discharged from experiments involving particularly hazardous substances should be 
trapped or condensed to avoid adding substantial quantities of toxic vapor to the hood exhaust air.  The 
general waste disposal procedures outlined in Section 8. should be followed; however, certain 
additional precautions should be observed when waste materials are known to contain substances of 
high toxicity.   

j. Recordkeeping. 
It is recommended that every research group in the department maintain a list of all particularly 
hazardous substances in use in their laboratories, including an inventory of the maximum quantity 
present at any given time.  It is recommended that EHS Representatives be assigned the responsibility 
for ensuring that this inventory list is kept up to date.  In addition, records that include amounts of 
material used and names of workers involved should be kept as part of the laboratory notebook record 
of all experiments involving particularly hazardous substances. 

k. When necessary, restrict access to designated areas when particularly hazardous substances are in 
use. 
Designated areas should be posted with special warning signs indicating that particularly toxic 
substances may be in use. As discussed above, many laboratory hoods are designated areas for work 
with particularly hazardous substances.  

 
12.2  Additional Requirements for Work with Select Toxins 
 
Select Toxins are biologically derived toxic chemicals that are specifically regulated by the federal U.S. 
Department of Health and Human Services under regulation 42 CFR Part 73 when handled at levels above 
specified quantities.   
 
These materials are highly toxic and special precautions should be taken whenever handling concentrated 
forms, even in small amounts.  Stocks of these chemicals should be stored under lock and key.  A log must be 
maintained that tracks the use of these materials.  Researchers working with these materials should contact the 
EHS Office for Select Toxin information and should develop a standard operating procedure (SOP) for work with 
these materials based on Biosafety in Microbiological and Biomedical Laboratories (BMBL) guidelines, 
Appendix I (U.S. Department of Health and Human Services, Centers for Disease Control and Prevention and 
National Institutes of Health, Washington, DC: 1999).  This SOP should be maintained and accessible in the 
researchers’ laboratory space and should be provided to the Chemical Hygiene Officer. It is suggested that 
Select Toxin SOPs be added to the Chemical Hygiene Plan.   
 
12.3  Special Precautions for Work with Hydrofluoric Acid 
 
Hydrofluoric acid (HF) is a particularly hazardous substance, like many acids, but has added dangers that make 
it especially dangerous to work with. HF is less dissociated than most acids and deeply penetrates the skin.  
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Symptoms of exposure may be delayed for up to 24 hours, even with dilute solutions. HF burns affect deep 
tissue layers, are extremely painful, and disfiguring. The highly reactive fluoride ion circulates throughout the 
body and can cause multiple organ toxicity, including heart arrhythmias and death, if not treated.  Any 
suspected exposure to HF should be immediately flooded with water, decontaminated with calcium gluconate 
gel, and treated at a medical treatment facility.  No pain killer should be administered. 
 
12.4  Special Precautions for Work with Formaldehyde 
 
 OSU must identify all laboratory activities that are above the OSHA action level or STEL through initial air 
monitoring and provide training, medical surveillance, and engineering and work practice controls if air levels 
warrant it. 
 
Formaldehyde is an animal carcinogen and a suspect human carcinogen according to OSHA and IARC.  It is 
also a sensitizer and can cause allergic skin reactions and asthma-like respiratory symptoms.  It is an irritant to 
eyes, nose, and throat.   
 
Almost all formaldehyde procedures should be performed with ventilation such as a fume hood, slot hood, or 
vented downdraft table.  All work should be done using gloves with adequate resistance to formaldehyde, such 
as the Best N-Dex brand (a disposable nitrile glove).   
 
With proper exhaust ventilation, you should not detect any odors from formaldehyde work nor experience any 
symptoms of exposure such as eye tearing or throat irritation.  If you do, please contact EHS immediately at 
405-744-7241 for an evaluation.  Notify IHP for an evaluation if your procedures change and you work with large 
quantities of formaldehyde, perform animal perfusions, or do extensive tissue dissection work.   
 
12.5 SPECIAL PRECAUTIONS FOR WORK WITH NANOMATERIALS  

 
Nanomaterials are defined by the ASTM as a material with two or three dimensions between 1 to 100 nm. They 
can be composed of many different base materials (carbon, silicon, and metals such as gold, cadmium, and 
selenium).  They can also have different shapes:  such as nanotubes, nanowires, crystalline structures such as 
quantum dots, and fullerenes.  Nanomaterials often exhibit very different properties from their respective bulk 
materials: greater strength, conductivity, and fluorescence, among other properties.   
 
The toxicity of most nanomaterials is currently unknown.  Preliminary toxicity testing has indicated that some 
nanoparticles may be more toxic than the corresponding micron sized particle because of their greater surface 
area and reactivity.  Nano-sized titanium dioxide produces 40 fold more lung inflammation than micron-sized 
particles.  In preliminary tests, carbon nanotubes have produced lung inflammation and fibrosis similar to 
crystalline quartz and asbestos.  Nanoparticles are similar in size to viruses and are easily taken up by the 
body’s cells, translocate around the body, and can possibly pass into the brain and through the skin. 

 
The OSU EHS Office considers nanoparticles that have the potential for release into the air to be handled as 
particularly hazardous substance because their toxicity is, for the most part, unknown and early studies have 
been suggestive of toxic effects.  In the future, many types of nanoparticles may turn out to be of limited toxicity 
but precaution should be used until more is known.  Work with nanoparticles that may release particles should 
be conducted in enclosures, glove boxes, fume hoods, and other vented enclosures.  All work should be done 
with gloves, at a minimum disposable nitrile gloves.  
 
This article also lists good reference sources for researchers to consult to keep up with toxicity information on 
their materials as it develops.  Currently, nanoparticles and solutions containing them are being disposed of as 
hazardous waste.  Please call the EHS Office at 405-144-7241 for exposure evaluation of experimental setups 
and additional information. 

 
 
 
 
 



36 
 

13. PERSONAL PROTECTIVE EQUIPMENT 
 
Personal protective equipment (PPE), to include eye and face protection, gloves, protective clothing, head 
protection, hearing protection, protective footwear, and respiratory protection may be needed to ensure an 
employee is adequately protected from hazards associated with the work they are doing. When personal 
protective equipment is needed, it is required by regulation that a hazard assessment be made to identify the 
specific hazards of concern and the PPE required for protection from those hazards. This hazard assessment 
may be done for a work area, or for a specific experiment, job, or task. The protective equipment is selected 
based on the hazard assessment. This assessment needs to be documented in writing. This hazard 
assessment and documentation requirement would be satisfied through the application of the standard 
operating procedures outlined in this Chemical Hygiene Plan. 
 
 
14. OTHER SAFETY AND STORAGE EQUIPMENT 
 
14.1 Laboratory Fume Hoods 
 
Local exhaust ventilation is the primary method used to control inhalation exposures to hazardous substances.  
The laboratory hood is the most common local exhaust method used on campus; other methods include vented 
enclosures for large pieces of equipment or chemical storage, and snorkel types of exhaust for capturing 
contaminants near the point of release.  Some systems are equipped with air cleaning devices (HEPA filters or 
carbon adsorbers). 
 
It is advisable to use a laboratory hood when working with all hazardous substances.  In addition, a laboratory 
hood or other suitable containment device must be used for all work with "particularly hazardous substances". A 
properly operating and correctly used laboratory hood can control the vapors released from volatile liquids as 
well as dust and mists. 

 
General Rules 
The following general rules should be followed when using laboratory hoods: 

 
a. No hoods should be used for work involving hazardous substances unless it has a certification label 

less than one year old. 
b. Always keep hazardous chemicals at least six inches behind the plane of the sash. 
c. Never put your head inside an operating laboratory hood to check an experiment.  The plane of the 

sash is the barrier between contaminated and uncontaminated air. 
d. Work with the hood sash in the lowest possible position.  The sash will then act as a physical barrier 

in the event of an accident in the hood.  Keep the sash closed when not conducting work in the hood. 
e.  Do not clutter your hood with bottles or equipment.  Keep it clean and clear.  Only materials actively in 

use should be in the hood.  This will provide optimal containment and reduce the risk of extraneous 
chemicals being involved in any fire or explosion that may occur in the hood. 

f.  Clean the grill along the bottom slot of the hood regularly so it does not become clogged with papers 
and dirt. 

g. Promptly report any suspected hood malfunctions. 
 
14.2 Fire Extinguishers  
 
Laboratory supervisors are required to instruct new personnel in the location of fire extinguishers, safety 
showers, and eyewashes before they begin research in the laboratory. All laboratories should be outfitted with 
fire extinguishers. All fire extinguishers should be mounted on a wall in an area free of clutter or stored in a fire 
extinguisher cabinet.  Research personnel should be familiar with the location, use, and classification of the 
extinguishers in their laboratory.   
 

a. Fires are a common emergency in a chemistry laboratory.   
In the event of a fire, do the following things: 
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i. Assist any person in immediate danger to safety, if it can be accomplished without risk to 
yourself. 

ii. Immediately activate the building fire alarm system.  It is best to have these people respond 
and not to be needed than to have them arrive too late for potential rescue. 

iii. If the fire is small enough, use a nearby fire extinguisher to control and extinguish the fire.  
Don't fight the fire if these conditions exist: 

1. The fire is too large or out of control. 
2. If the atmosphere is toxic. 
 

iv. If the first attempts to put out the fire do not succeed, evacuate the building immediately. 
v. Doors, and if possible, windows, should be closed as the last person leaves a room or area of 

a lab. 
vi. Do not use elevators; use building stairwells. 
vii. When they hear the fire alarm sound, all personnel in the affected areas shall evacuate the 

building immediately. 
viii. Upon evacuating the building, personnel shall proceed to the designated meeting area (at 

least 150 feet from the affected building) where the supervisors are responsible for taking a 
head count and accounting for all personnel. 

ix. No personnel will be allowed to re-enter the building without permission of OSU 
Environmental Health & Safety or the Fire Department. 

x. You must report all fires to OSU Environmental Health & Safety.  All fires will be investigated 
by OSU Environmental Health & Safety Officers and/or the local fire marshal. 

 
14.3 Safety Showers and Eyewash Stations  

 
Every laboratory where the use of materials that are either corrosive or that otherwise present a significant 
skin/eye contact or absorption hazard must have access to an unobstructed safety shower and eyewash facility 
that meets the requirements of OSHA regulations (29 CFR 1910.151(c)).  It is recommended that a person, 
such as the EHS Representative or EHS Coordinator, be assigned in each laboratory to check eyewashes once 
a week by running the water for one minute.  This will flush out any bacteria that grow in the stagnant water.  If 
an eyewash or safety shower needs to be tested or repaired, call the Department of Facilities and give the 
operator the location of the defective equipment and (for safety showers) the number on the blue preventive 
maintenance tag 

 
 

15. CHEMICAL CONTAINER LABELING GUIDELINES 
 

Labeling is important for safe management of chemicals, preventing accidental misuse, inadvertent mixing of 
incompatible chemicals, and facilitating proper chemical storage.  Proper labeling helps assure quick response 
in the event of an accident, such as a chemical spill or chemical exposure incident.  Finally, proper labeling 
prevents the high costs associated with disposal of “unknown” chemicals.  
 
Labeling requirements. With the exception for transient containers that will contain chemicals for brief periods, 
one day or less, all containers of chemicals being used or generated in OSU research laboratories must be 
labeled sufficiently to indicate contents of the container.  On original containers, the label should not be removed 
or defaced in any way until the container is emptied of its original contents.   Incoming containers should be 
inspected to make sure the label is in good condition.  It is also advisable to put a date on new chemicals when 
they are received in the lab, and to put a date on containers of chemicals generated in the lab and the initials of 
the responsible person. 
 
Abbreviations, or other acronyms may be used to label containers of chemicals generated in the lab, as long as 
all personnel working in the lab understand the meaning of the label or know the location of information, such as 
a lab notebook, or log sheet that contains the code associated with content information.   In addition, small 
containers, such as vials and test tubes, can be labeled as a group by labeling the outer container (e.g., rack or 
box).  Alternatively, a placard can be used to label the storage location for small containers (e.g., shelf, 
refrigerator, etc.).   
 
Containers of practically non-toxic and relatively harmless chemicals must also be labeled with content 
information, including containers such as squirt bottles containing water. 
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16.  COMPRESSED GAS CYLINDERS 

 
Compressed gas cylinders are used in many workplaces to store gases that vary from flammable (acetylene) to 
inert (helium). Many of these cylinders store gases at high pressures that can turn a damaged cylinder into a 
torpedo, capable of going through multiple concrete block walls. Other cylinders store the contents as a liquid 
(acetylene) and have special orientation requirements. If handled properly, compressed gas cylinders are safe. 
Regardless of the properties of the gas, any gas under pressure that is improperly stored can result in a 
hazardous release of energy. 
 
Any person who handles compressed gas cylinders should be informed by the Chemical Hygiene Officer of 
their potential health and safety hazards and trained to handle them properly.  
 
This lab uses the compressed gas cylinder standards set forth by: 
 
CGA P-1 –2008 
“Safe Handling Of Compressed Gases In Containers” 
Eleventh Edition 
 
Compressed Gas Association, INC. 
4221 Walney Road, 5th Floor 
Chantilly, VA 20151 
Phone: 703-788-2700 
Fax: 703-961-1831 
E-mail: cga@cganet.com 
Website: www.cganet.com  
 
Any and all questions should be referenced to the above standard 

 
 
 
 



 

APPENDIX A:  POTENTIAL PEROXIDE-FORMING CHEMICALS 
 
  
Acetal Ether (Glyme)

Cyclohexene Ethylene Glycol Dimethyl Ether 

Decahydronaphthalene Tetrahydronaphthalene

Diacetylene Methyl Acetylene

Dicyclopentadiene Isopropyl Ether

Diethyl Ether Tetrahydrofuran

Diethylene Glycol Sodium Amide

Dimethyl Ether Vinyl Ethers

para-Dioxane Vinylidene Chloride

Divinyl Acetylene 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

APPENDIX B: INCOMPATIBALE CHEMICALS 
 
Chemical Keep out of Contact With:
Acetic Acid Nitric acid, hydroxyl compounds, ethylene glycol, 

perchloric acid, peroxides, permanganates 

Acetylene Chlorine, bromine, copper, fluorine, silver, mercury

Alkali Metals Water, carbon tetrachloride or other chlorinated 
hydrocarbons, carbon dioxide, the halogens 

Ammonia, Anhydrous Mercury, chlorine, calcium hypochlorite, iodine, 
bromine, hydrofluoric acid 

Ammonium nitrate Acids, metal powders, flammable liquids, chlorates, 
nitrites, sulfur, finely divided organic or combustible 
materials 

Aniline Nitric acid, hydrogen peroxide 

Bromine Same as chlorine:  ammonia, acetylene, butadiene, 
butane, methane, propane (or other petroleum 
gases), hydrogen, sodium carbide, turpentine, 
benzene, finely divided metals 

Butyl lithium Water.

Carbon, activated Calcium hypochlorite, all oxidizing agents 

Chlorates Ammonium salts, acids, metal powders, sulfur, finely 
divided organic or combustible materials 

Chromic Acid Naphthalene, camphor, glycerin, turpentine, alcohol, 
flammable liquids in general 

Chlorine Same as bromine:  ammonia, acetylene, butadiene, 
butane, methane, propane (or other petroleum 
gases), hydrogen, sodium carbide, turpentine, 
benzene, finely divided metals 

Chlorine dioxide Ammonia, methane, phosphine, hydrogen sulfide

Copper Acetylene, hydrogen peroxide 

Cumene hydroperoxide Acids, organic or inorganic

Cyanides (Na, K) Acids

Flammable liquids Ammonium nitrate, chromic acid, hydrogen peroxide, 
nitric acid, sodium peroxide, halogens, other 
oxidizing agents 

Hydrocarbons Fluorine, chlorine, bromine, chromic acid, sodium 
peroxide 

Hydrocyanic acid Nitric acid, alkalis

Hydrofluoric acid Ammonia, aqueous or anhydrous 

Hydrogen peroxide Copper, chromium, iron, most metals or their salts, 
alcohols, acetone, organic materials, aniline, 
nitromethane, flammable liquids, oxidizing gases 



 

Hydrogen sulfide Fuming nitric acid, oxidizing gases 

Iodine Acetylene, ammonia (aqueous or anhydrous), 
hydrogen

Mercury Acetylene, fulminic acid, ammonia 

Nitric Acid Acetic acid, aniline, chromic acid, hydrocyanic acid, 
hydrogen sulfide, flammable liquids, flammable 
gases 

Oxalic acid Silver, mercury

Perchloric acid Acetic anhydride, bismuth and its alloys, alcohol, 
paper, wood, sulfuric acid, organics 

Potassium Carbon tetrachloride, carbon dioxide, water

Potassium permanganate Glycerin, ethylene glycol, benzaldehyde, sulfuric 
acid 

Silver Acetylene, oxalic acid, tartaric acid, ammonium 
compounds 

Sodium Carbon tetrachloride, carbon dioxide, water

Sodium peroxide Ethyl or methyl alcohol, glacial acetic acid, acetic 
anhydride, benzaldehyde, carbon disulfide, glycerin, 
ethylene glycol, ethyl acetate, methyl acetate, 
furfural 

Sulfuric acid Potassium chlorate, potassium perchlorate, 
potassium permanganate (or compounds with 
similar light metals, such as sodium, lithium, etc.)

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

APPENDIX C: POTENTIAL SHOCK SENSITIVE CHEMICALS 
 
Acetylides of heavy metals Fulminate of silver
Aluminum ophorite explosive Fulminating gold
Amatol explosive (sodium amatol) Fulminating mercury
Ammonal Fulminating silver
Ammonium nitrate Fulminating platinum
Ammonium perchlorate Gelatinized nitrocellulose
Ammonium picrate Guanyl nitrosamino guanyl tetrazene 
Ammonium salt lattice Guanyl nitrosamino guanylide hydrazine 
Calcium nitrate Heavy metal azides
Copper Acetylide Hexanite
Cyanuric triazide Hexanitrodiphenylamine
Cyclotrimethylenetrinitramine Hexanitrostilbene
Cyclotetramethylenetranitramine Hexogen (Cylclotrimethylenetrinitramine)
Dinitroethyleneurea Hydrazoic acid
Dinitroglycerine Lead azide
Dinitrophenol Lead mannite
Dinitrophenolates Lead picrate
Dinitrophenyl hydrazine Lead salts
Dinitroresorcinol Lead styphnate
Dinitrotoluene Magnesium ophorite
Dipicryl sulfone Mannitol hexanitrate
Dipicrylamine Mercury oxalate
Erythritol tetranitrate Mercury tartrate
Fulminate of mercury Mononitrotoluene
Nitrated carbohydrate Silver styphnate
Nitrated glucoside Silver tetrazene
Nitrated polyhydric alcohol Sodatol
Nitrogen trichloride Sodium amatol
Nitrogen triiodide Sodium dinitro-ortho-cresolate 
Nitroglycerin Sodium nitrate-potassium nitrate explosive mixtures
Nitroglycol Sodium picramate
Nitroguanidine Styphnic acid
Nitroparaffins Tetrazene (guanyl nitrosamino guanyl tetrazene)
Nitromethane Tetranitrocarbazole
Nitronium perchlorate Tetrytol
Nitrourea Trimethylolethane
Organic amine nitrates Trimonite
Organic nitramines Trinitroanisole
Organic peroxides Trinitrobenzene
Picramic acid Trinitrobenzoic acid
Picramide Trinitrocresol
Picratol explosive (ammonium picrate) Trinitro-meta-cresol
Picric acid Trinitronaphthalene
Picryl chloride Trinitrophenol
Picryl fluoride Trinitrophloroglucinol
Polynitro aliphatic compounds Trinitroresorcinol
Potassium nitroaminotetrazole Tritronal
Silver acetylide Urea nitrate
Silver azide  

 

 

 

 

 

 



 

APPENDIX D: SAFETY SURVEY LIST 
 
Working Areas 
 ____  1. Adequate lighting in the work area? 
 ____  2. Laboratory work areas reasonably clean and tidy? 
 ____  3. Area kept as clean as work allows? 
 ____  4. Guards on fan blades that are located within 7 ft. of the floor? 
 ____  5. Ladders and step-stools in good condition and used in the manner for which they were 

designed? 
 ____  6. Two and four-wheeled carts and hand trucks in good condition? 
 ____  7. List of emergency numbers, First Aid, and CPR certified employees clearly displayed? 
 ____  8. No foods, beverages, tobacco, or cosmetics in laboratory? 
 ____  9. Eating, drinking, use of tobacco, and use of cosmetics prohibited in the laboratory? 
 ____  10. No chipped or broken glassware in use? 
 
Means of Egress 
 ____  11. Sidewalks kept free of snow and ice? 
 ____  12. Stairs well lit? 
 ____  13. Stairs of sturdy design? 
 ____  14. Railings provided on all open sides of exposed stairways? 
 ____  15. Anti-skid walking surfaces on the stairs? 
 ____  16. Stairs clean? 
 ____  17. All non-exit doors and passages which could be mistaken for an exit marked as such? 
 ____  18. All exits clearly designated? 
 ____  19. All exits unobstructed? 
 ____  20. All exit signs illuminated?  (They must be illuminated by general room lighting or internal 

lighting.) 
 ____  21. Emergency lighting provided for fire escape routes? 
 ____  22. All fire doors unobstructed and free of locks and devices that could prevent free egress? 
 ____  23. Designated fire doors closed and operable? 
 ____  24. All fire doors side hinged and swing in the direction of the escape? 
 ____  25. Floors free from protrusions and large holes? 
 ____  26. Floors free from litter and obstructions? 
 ____  27. Floors clean and dry? 
 ____  28. Drainage provided for continuously wet floors? 
 ____  29. Mats and carpeting in good condition? 
 ____  30. Aisles and passageways well lit? 
 ____  31. Aisles and passageways kept clear to provide safe movement of materials handling equipment 

or employees? 
 ____  32. No loose or protruding shelving or edging that could cause a safety problem? 
 ____  33. Covers or guard rails provided for open pits, vats, etc.? 
 ____  34. Guard rails provided for platforms greater than 4 feet above the adjacent floor? 
 
Materials Handling and Storage 
 ____  35. Area free of the accumulation of materials that could cause tripping, fires, explosions, or pest 

harboring? 
 ____  36. Sprinklers clear of stored materials (18 inch clearance)? 
 ____  37. NFPA 704 labeling appears on doors and cabinets? 
 ____  38. Materials stored to prevent sliding, falling, or collapse? 
 ____  39. Storage shelving secure, in good condition, and not over-loaded or crowded? 
 ____  40. Storage shelving provided with a lip on forward edge? 
 ____  41. Hazardous chemicals not stored on floor? 
 ____  42. Sufficient waste containers provided? 
 ____  43. A closable metal container provided for oily rags (if necessary)? 



 

 ____  44. Reagents used at the bench properly labeled to prevent accidental use of the wrong reagent or 
wash bottle? 

 ____  45. Containers labeled with the identity of contents and general hazard(s) of contents? 
 ____  46. Containers properly capped or sealed? 
 ____  47. Flammable liquids in quantities greater than one liter stored in safety cans designed for 

flammable liquid storage? 
 ____  48. Flammable and combustible liquids stored in containers labeled as such? 
 ____  49. Flammable and combustible liquids stored in approved cabinets marked "Flammable"? 
 ____  50. Cabinets properly ventilated? 
 ____  51. If flammable liquids are used in large volumes, is the mechanical ventilation adequate to 

remove vapors before they reach hazardous concentrations? 
 ____  52. Stored combustibles and flammables separated from any heat source by at least 20 feet? 
 ____  53. Areas where flammables are used or stored designated "NO SMOKING - NO OPEN 

FLAMES"? 
 ____  54. Metal drums used for storage and dispensing of flammable liquids properly grounded? 
 ____  55. Materials stored only with other compatible materials?  (e.g., solvents, acids, bases, reactives, 

oxidizers, and toxins stored separately) 
 
Compressed Gases 
 ____  56. Each compressed gas cylinder marked with the identity of its contents? 
 ____  57. Compressed gas cylinders inspected visually for safe operating condition? 
 ____  58. Gas cylinders secured so they will not tip over or fall? 
 ____  59. Valve caps in place on all gas cylinders that are not in use? 
 ____  60. All gas lines leading from compressed gas supplies labeled as to identity of gas, laboratory 

served, and emergency telephone numbers? 
 ____  61. Gas cylinder storage areas properly ventilated? 
 ____  62. Areas where flammable compressed gases are stored posted "NO SMOKING - NO OPEN 

FLAMES"? 
 ____  63. Oxygen cylinders not stored in the same vicinity of greasy or oily rags? 
 ____  64. Oxygen cylinders stored a minimum of 50 feet from flammable gas cylinders or a minimum five 

feet high fire wall with a 0.5 hour fire rating separates them? 
 
Electrical 
 ____  65. All electrical equipment properly grounded?  (Double insulated tools are exempt.) 
 ____  66. All electrical equipment U.L. listed and/or F.M. approved? 
 ____  67. Breaker boxes that may need maintenance while live have a minimum of 30" width clearance 

in front of them? 
 ____  68. All circuit breakers and fused circuits labeled to indicate whether they are in the open (off) or 

closed (on) position? 
 ____  69. Properly rated fuses used? 
 ____  70. All electrically live parts guarded?  Electrical boxes and panels covered with face-plates to 

prevent exposure to live wires? 
 ____  71. Tool, appliance, instrument, and extension cords in good repair? 
 ____  72. Has permanent wiring been installed to alleviate the use of extension cords? 
 ____  73. Electrical cords or other lines not suspended unsupported across rooms or passageways? 
 ____  74. Cords not routed over metal objects? 
 ____  75. Cords not run through holes in walls or ceilings or through doorways or windows? 
 ____  76. Cords not placed under carpet, rugs, or heavy objects? 
 ____  77. Cords not placed in pathways or other areas where repeated abuse can cause deterioration of 

insulation? 
 ____  78. Octopus (multi-outlet) plugs not used?  Approved multiple outlets with circuit breakers used 

instead? 
 
 



 

General Safety Equipment 
 ____  79. Fire extinguishers located where flammable or combustible liquids are used? 
 ____  80. A fire extinguisher located between 10 feet and 25 feet of a door opening to rooms used for 

storage? 
 ____  81. Other extinguishers ready and accessible? 
 ____  82. Extinguishers mounted so that the top is not more than 5 feet above the floor, and not more 

than 3 feet if it weighs more than 40 lbs? 
 ____  83. Extinguishers suitable for the class of fire anticipated in each area? 
 ____  84. Extinguishers inspected and labeled as inspected on a yearly basis? 
 ____  85. Employees instructed in the proper use of fire extinguishers on an annual basis? 
 ____  86. Fire alarm boxes readily accessibly and within normal path distance of 200 feet. 
 ____  87. Fire alarm system tested on an annual basis? 
 ____  88. Eyewash and safety showers installed within 25 feet of laboratory work areas where corrosive 

chemicals are used? 
 ____  89. Safety showers and eyewash fountains easily accessible? 
 ____  90. Employees familiar with operation of safety showers and eyewash fountains? 
 ____  91. Safety showers and eyewash fountains tested at least annually? 
 ____  92. First aid kits available, in good condition, and plainly marked? 
 ____  93. Explosion-proof refrigerators not used for storage of food? 
 ____  94. Fume hoods in proper operating condition? 
 ____  95. Function of fume hoods periodically checked and results recorded and posted? 
 ____  96. Equipment properly placed in fume hoods?  (i.e., nothing within 6 inches of sash and all 

instruments elevated a minimum of 2 inches from hood floor.) 
 ____  97. Fume hoods not used for storage? 
 
Personal Protection 
 ____  98. Eye protection provided and used by all personnel when in the laboratory area? 
 ____  99. Eye protection provided for all guests that enter the laboratory? 
 ____  100. Proper laboratory clothing provided and used by all personnel when in the laboratory area? 
 ____  101. Laboratory clothing clean and in good repair? 
 ____  102. Gloves provided and used when needed? 
 ____  103. Proper gloves provided for each different solvent type? 
 ____  104. Employees who are required to wear steel toe shoes comply? 
 ____  105. Area provided outside the laboratory for eating and drinking; lab coats and protective clothing 

prohibited in this area? 
 ____  106. Change rooms provided for each sex where it is necessary to change clothes? 
 ____  107. Change rooms provided with separate storage facilities for street clothes and protective 

clothing? 
 ____  108. Personal hygiene facilities provided and kept in sanitary condition? 
 
Other 
 ____  109. Noise levels checked and protection provided when needed? 
 
 

 

 

 

 

 



 

APPENDIX E: REQUEST FOR CHEMICAL REMOVAL FORM 
 

EHS use only 

date picked up: _________

picked up by: __________

 
REQUEST FOR CHEMICAL REMOVAL 

[Please print or type] 

Environmental Health & Safety  
120 Physical Plant Services Bldg. 
(Ofc: 744-7241)   (FAX: 744-7148) 
(EMAIL:  juanita.phelan@ okstate.edu) 

Date:  ____________________________

Dept.:  ____________________________

Responsible Faculty/Staff Person: 

 _________________________________

Pick-up No.:  

Contact Person:  ___________________________________

Phone:  ___________________________________________

Bldg. & Room #:  ___________________________________

 _________________________________________________

 

Location of Chemicals: 

Bldg. & Room #:  ___________________________________

 ________________________________________________

Does EHS need to call to schedule pickup?  

 Yes       No 

EHS 
USE 

ONLY 

 
IDENTIFICATION/DESCRIP

TION of CHEMICALS 
(Do not submit unknowns) 

PHYS. 

STATE 

NUMBER, SIZE & TYPE OF 

CONTAINER 

VOLUME or WEIGHT 

in CONTAINER 

PH  
HAZARDS 

#___ 
 

    

 
 

    

#___ 
 

    

 
 

    

#___ 
 

    

 
 

    

#___ 
 

    

 
 

    

#___ 
 

    

 
 

    

Special Notes or Handling Instructions: 
 

Certification: "I hereby declare that the identification/description of chemicals is accurate and complete to the best of my knowledge and that I have made a 
reasonable effort to neutralize, detoxify and/or recycle this material."    

 

(Department Head Signature):  

 

Date: 

 

 

 

 

 

 



 

APPENDIX F: NEUTRALIZATION OF SPENT ACIDS AND BASES 

Spent mineral acids, straight-chain fatty acids, and bases (hydroxides) comprise a large portion of the unwanted 
chemicals being stored in campus laboratories.  As a part of regular laboratory procedures, campus labs should 
neutralize spent inorganic acids, acetic acid, straight-chain fatty acids, and bases (hydroxides) that do not 
contain metal or organic contaminants.  These chemicals will be managed in an "elementary neutralization unit" 
and, therefore, are not considered a part of the hazardous waste stream for the campus.  An "elementary 
neutralization unit" is a container used for neutralizing corrosive wastes. 

Neutralization is a relatively simple procedure that is best done by and in the laboratory that uses inorganic 
acids, acetic acid, straight-chain fatty acids, and bases (hydroxides) on a regular basis.  The laboratory that 
generates spent corrosives usually has the facilities and expertise to neutralize them, and therefore will be 
responsible for doing so.  The following procedures (see A - D)describe the proper technique for neutralization 
of spent inorganic acids, acetic acid, straight-chain fatty acids, and bases (hydroxides) as a part of regular 
laboratory procedures.  At the end of this appendix are lists of corrosives to be managed in-house by campus 
laboratories.  Aqueous corrosive wastes shall NOT contain sulfides, cyanides, metals, or other materials that 
can give off hazardous fumes upon reaction with the acid or base. 

Do NOT use these procedures for: 

- INORGANIC ACIDS THAT CONTAIN HEAVY METALS (e.g., Atomic Absorption 
Standards, arsenic, cadmium, chromium, lead, mercury, nickel, selenium, silver, thallium.  
Solutions containing sodium, potassium, magnesium, iron can be neutralized as long as 
the anion is also non-hazardous.) 

- ESTERS OF INORGANIC ACIDS 
- CHROMIC ACID 
- PERCHLORIC ACID 
- HYDROFLUORIC ACID 
- ORGANIC ACIDS EXCEPT ACETIC ACID AND STRAIGHT-CHAIN FATTY ACIDS 
- LARGE QUANTITIES OF NITRIC ACID 

 
Chemicals shall not be disposed in the sanitary sewer for two reasons.  First, Stillwater does not allow the 
disposal of most chemicals in the wastewater flow.  Second, strong reactions can take place if the chemical 
carries unknown contaminants or contacts an incompatible chemical in the wastewater. 
  
Equipment Needed for Neutralizing Acids and Bases 
 

1. Sodium carbonate (Soda ash), baking soda, or diluted inorganic base (hydroxide) for 
neutralization of an acid, or a diluted inorganic acid for neutralization of a base. 

2. Polyethylene bucket - 1 or 2 gallon size, as personal preference dictates.  Remember 
that 1 gallon weighs approximately 8 pounds or greater. 

3. Protective equipment (goggles, face shield, apron, gloves). 
4. 500 ml beakers. 
5. pH Indicator Strips, or other pH test method. 

  
Personal Protective Equipment 
  
Read the Material Data Safety Sheet (MSDS) for detailed information.  Call the Environmental Health 
Services Department Hazard Communications Section if an MSDS is not available.  The MINIMUM 
recommended personal protection needed when performing the neutralization procedure is: 



 

Ventilation Work in a fume hood 
Gloves  Use neoprene, natural rubber, butyl, polyethylene, nitrile butadiene, or polyvinyl 

chloride depending on the MSDS information 
Clothing Apron (rubber is preferred), lab coat (or protective suit or coveralls), and closed-toe shoes. 
Eye Protection Splash-proof or dust-proof goggles AND a face-shield (8 inch minimum) 
  
Hands shall always be washed after working with these chemicals.  An eyewash station and quick-drench 
facility shall be located in the area.  All employees shall locate these emergency facilities before starting 
to work. 
  
WARNING:  REMEMBER THAT EXTREME HEAT CAN BE PRODUCED BY THIS PROCEDURE 
UNLESS IT IS DONE VERY SLOWLY AND WELL-DILUTED.  CLOSELY MONITOR THE AMOUNT OF 
HEAT PRODUCED BY TOUCHING THE OUTSIDE OF THE NEUTRALIZATION CONTAINER.  USE 
ICE BATH IF NECESSARY. 
 
Neutralization Procedure for Acid 
 

1. Make a saturated solution of sodium carbonate (soda ash) in a beaker or use an 
inorganic base diluted in water (1:10 ratio) - set aside. 

2. Put tap water into 1 or 2 gallon polyethylene bucket. 
3. Dilute acid at least 1:10 (1 part acid to 9 parts of water) by slowly pouring and stirring the 

acid into the water1. 
4. Slowly add soda ash or other basic solution into diluted acid with stirring, or save diluted 

acid to neutralize bases as described below. 
5. Monitor pH with pH meter, pH indicator strips, or other pH test method. 
6. When pH is between 6 and 9, dispose in a drain followed with excess water.  A pH near 7 

is preferred to reduce the possibility of plumbing damage. 
 

HELPFUL HINT:  When neutralizing an acid, the pH can be tested quickly by the following method.  Make 
a saturated solution of sodium bicarbonate in water.  A small amount of sodium bicarbonate solution 
poured into the acid will make a "fizz", which is a release of carbon dioxide.  Since carbon dioxide evolves 
from these procedures, insure adequate ventilation is available.  This "fizz" will indicate that the solution is 
still acidic, and needs more base to be added.  Always stir the mixture and do a final check of the pH 
before pouring the neutralized acid down the drain. 
 

Base Neutralization 
1. Put tap water into 1 or 2 gallon polyethylene bucket. 
2. Dilute alkali wastes at least 1:10 (1 part alkali to 9 parts  water) by slowly pouring and 

stirring the base into the water2. 
3. Neutralize the diluted alkali solution with a previously diluted inorganic acid. 
4. Monitor pH with pH meter, pH indicator strips, or other pH test method. 
5. When pH is between 6 and 9, dispose in a drain followed with excess water.  A pH near 7 

is preferred to reduce the possibility of plumbing damage. 
 

 

                                                      
1 For concentrated acids and bases, neutralization must be done slowly and with vigorous stirring.  If there are any 
questions, or if you are hesitant about attempting this procedure with any spent acid or alkali waste, please call Environmental 
Health Services, Hazardous Materials Section, at extension 47241.  The recommended time for the neutralization procedure 
is when the wastewater flow is at a peak, e.g., 9:00 a.m. 
2 For concentrated acids and bases, neutralization must be done slowly and with vigorous stirring.  If there are any 
questions, or if you are hesitant about attempting this procedure with any spent acid or alkali waste, please call Environmental 
Health Services, Hazardous Materials Section, at extension 47241.  The recommended time for the neutralization procedure 
is when the wastewater flow is at a peak, e.g., 9:00 a.m. 



 

INORGANIC ACIDS 

NAME/MOLECULAR WT. FORMULA SYNONYMS 

Sulfuric Acid H2SO4 Dipping Acid 
M.W. - 98.08  Oil of Vitrol 
  Sulphuric Acid 
  Nordhausen Acid 

Boric Acid BH3O3 Boracic Acid 
M.W. - 61.84  Orthoboric Acid 

Nitric Acid HNO3 Aqua Fortis 
M.W. - 63.02  Azotic Acid 
  Hydrogen Nitrate 

Hyponitrous Acid H2N2O2 

Hydrochloric Acid HCl Chlorohydric Acid 
M.W. - 36.46  Hydrochloride 
  Muriatic Acid 

Aqua Regia HCL/HNO3 Nitrohydrochloric Acid 
 (3:1 mixture) Nitromuriatic Acid 

Phosphoric Acid H3PO4 Orthophosphoric Acid 
M.W. - 98.00 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

APPENDIX G: STANDARD OPERATING PROCEDURES 

Lab-Specific SOP Template 

Please mark an ‘X’ in the gray boxes where appropriate to indicate selection. 
 

HEADING 

 
Title of Procedure: Revision Date: 
Authors (Names): Signature: 
 Signature: 
 Signature: 
Reviewed by CHO: Signature: 
 
SCOPE AND APPLICABILITY 
 
 Department, Lab or Center: 
 Research Group: 
 Lab Bldg., Room(s): 
 Operation/Experiment: 
 Material(s): 

 
MATERIALS AND HAZARDS 

 
 
 
 
 
 
Principal Materials Used Fl
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Other Comments 

              
              
              
              
              
              
              
              
              
              

MSDS attached 
 

 Yes If not, please explain: 
  No 



 

Describe equipment/instrumentation used to monitor/control hazards: 
 

 
MATERIALS AND HAZARDS (CONT.) 
 
Special PPE Required: 
 Goggles 
 Face Shield 

 Chemical Resistant Apron 

 Protective Clothing 

 Gloves 

  Butyl  

  Nitrile 

  PVC 

  Latex 

  Neoprene 

  Silver Shield brand 
  Kevlar 
  Other 
 Respirator (If yes, contact EHS Office for additional assistance) 
Note: If special PPE and/or protective clothing is not required, standard PPE and protective 
clothing required in Part II. of this Chemical Hygiene Plan must be utilized. 
 

 
SPECIAL PRECAUTIONS 
 
 Permits: 

 Mgmt. Approval: 

 Training: 

 Medical Surveillance: 

 Other: 

 
 
 
 
 
 
 
 



 

 
PROCEDURE 
 
Enumerate the steps to be followed in performing the procedure and the required precautions 
to avoid harm. The steps should be detailed and should include prohibited activities and 
cautionary statements, where applicable 
Task Hazards Precautions 
 
 

  

 
 

  

 
 

  

 
SPECIAL EMERGENCY PROCEDURES 
 
Fire/Evacuation: 
 
 

 

Chemical Spill: 
 
 

 

Medical Emergency: 
 
 

 

Personal Exposure: 
 
 

 

 
 

 

 

 

 

 

 

 

 

 



 

APPENDIX H: P LISTED RCRA WASTES 

Waste 
Number 

CAS Number By Waste Substance 

P023 107-20-0 Acetaldehyde, chloro- 

P002 591-08-2 Acetamide, N (aminothioxomethyl)- 

P057 640-19-7 Acetamide, 2-fluoro- 

P058 62-74-8 Acetic acid, fluoro-, sodium salt 

P002 591-08-2 1-Acetyl-2-thiourea 

P003 107-02-8 Acrolein 

P070 116-06-3 Aldicarb 

P203 1646-88-4 Aldicarb sulfone 

P004 309-00-2 Aldrin 

P005 107-18-6 Allyl alcohol 

P006 20859-73-8 Aluminum phosphide (R,T) 

P007 2763-96-4 5-(Aminomethyl)-3-isoxazolol 

P008 504-24-5 4-Aminopyridine 

P009 131-74-8 Ammonium picrate (R) 

P119 7803-55-6 Ammonium vanadate 

P099 506-61-6 Argentate(1-), bis(cyano-C)-, potassium 

P010 7778-39-4 Arsenic acid H3AsO4 

P012 1327-53-3 Arsenic oxide As2O3 

P011 1303-28-2 Arsenic oxide As2O5 

P011 1303-28-2 Arsenic pentoxide 

P012 1327-53-3 Arsenic trioxide 

P038 692-42-2 Arsine, diethyl- 

P036 696-28-6 Arsonous dichloride, phenyl- 

P054 151-56-4 Aziridine 

P067 75-55-8 Aziridine, 2-methyl- 

P013 542-62-1 Barium cyanide 



 

P024 106-47-8 Benzenamine, 4-chloro- 

P077 100-01-6 Benzenamine, 4-nitro- 

P028 100-44-7 Benzene, (chloromethyl)- 

P042 51-43-4 1,2-Benzenediol, 4-[1-hydroxy-2-(methylamino)ethyl]-, (R)- 

P046 122-09-8 Benzeneethanamine, alpha, alpha-dimethyl- 

P014 108-98-5 Benzenethiol 

P127 1563-66-2 7-Benzofuranol, 2,3-dihydro-2, 2-dimethyl-, methylcarbamate 

P188 57-64-7 Benzoic acid, 2-hydroxy-, compd. with (3aS-cis)-1,2,3,3a,8,8a-hexahydro-
1,3a,8-trimethylpyrrolo[2,3-b]indol-5-yl methylcarbamate ester (1:1) 

P001 *81-81-2 2H-1-Benzopyran-2-one, 4-hydroxy-3-(3-oxo-1-phenylbutyl)-, & salts, 
when present at concentrations greater than 0.3% 

P028 100-44-7 Benzyl chloride 

P015 7440-41-7 Beryllium powder 

P017 598-31-2 Bromoacetone 

P018 357-57-3 Brucine 

P045 39196-18-4 2-Butanone, 3,3-dimethyl-1-(methylthio)-, O-[methylamino)carbonyl] 
oxime 

P021 592-01-8 Calcium cyanide 

P189 55285-14-8 Carbamic acid, [(dibutylamino)-thio]methyl-, 2,3-dihydro-2,2- dimethyl- 7-
benzofuranyl ester 

P191 644-64-4 Carbamic acid, dimethyl-, 1-[(dimethyl-amino)carbonyl]- 5 methyl- 1H-
pyrazol-3-yl ester 

P192 119-38-0 Carbamic acid, dimethyl-, 3-methyl-1- (1-methylethyl)-1H- pyrazol-5-yl 
ester 

P190 1129-41-5 Carbamic acid, methyl-, 3-methylphenyl ester 

P127 1563-66-2 Carbofuran 

P021 592-01-8 Calcium cyanide Ca(CN)2 

P022 75-15-0 Carbon disulfide 

P189 55285-14-8 Carbosulfan 

P095 75-44-5 Carbonic dichloride 

P023 107-20-0 Chloroacetaldehyde 

P024 106-47-8 p-Chloroaniline 



 

P026 5344-82-1 1-(o-Chlorophenyl)thiourea 

P027 542-76-7 3-Chloropropionitrile 

P029 544-92-3 Copper cyanide 

P029 544-92-3 Copper cyanide Cu(CN) 

P202 64-00-6 m-Cumenyl methylcarbamate 

P030   Cyanides (soluble cyanide salts), not otherwise specified 

P031 460-19-5 Cyanogen 

P033 506-77-4 Cyanogen chloride 

P033 506-77-4 Cyanogen chloride (CN)Cl 

P034 131-89-5 2-Cyclohexyl-4,6-dinitrophenol 

P016 542-88-1 Dichloromethyl ether 

P036 696-28-6 Dichlorophenylarsine 

P037 60-57-1 Dieldrin 

P038 692-42-2 Diethylarsine 

P041 311-45-5 Diethyl-p-nitrophenyl phosphate 

P040 297-97-2 O,O-Diethyl O-pyrazinyl phosphorothioate 

P043 55-91-4 Diisopropylfluorophosphate (DFP) 

P191 644-64-4 Dimetilan 

P004 309-00-2 1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexa- chloro-1, 4, 4a, 5, 8, 
8a,-hexahydro-, (1alpha, 4alpha, 4abeta, 5alpha, 8alpha, 8abeta)- 

P060 465-73-6 1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexa- chloro-1, 4, 4a, 5, 8, 
8a-hexahydro-,(1alpha, 4alpha, 4abeta, 5beta, 8beta, 8abeta)- 

P037 60-57-1 2,7:3,6-Dimethanonaphth [2,3-b] oxirene, 3,4,5,6,9,9-hexachloro-1a, 2, 
2a, 3, 6, 6a, 7, 7a-octahydro-, (1aalpha, 2beta, 2aalpha, 3beta, 6beta, 
6aalpha, 7beta, 7aalpha)- 

P051 *72-20-8 2,7:3,6-Dimethanonaphth [2,3-b]oxirene, 3,4,5,6,9,9-hexachloro-
1a,2,2a,3,6,6a,7,7a-octahydro-, 
(1aalpha,2beta,2abeta,3alpha,6alpha,6abeta,7beta, 7aalpha)-, & 
metabolites 

P044 60-51-5 Dimethoate 

P046 122-09-8 alpha, alpha-Dimethylphenethylamine 

P047 *534-52-1 4,6-Dinitro-o-cresol, & salts 



 

P048 51-28-5 2,4-Dinitrophenol 

P020 88-85-7 Dinoseb 

P085 152-16-9 Diphosphoramide, octamethyl- 

P111 107-49-3 Diphosphoric acid, tetraethyl ester 

P039 298-04-4 Disulfoton 

P049 541-53-7 Dithiobiuret 

P185 26419-73-8 1,3-Dithiolane-2-carboxaldehyde, 2,4-dimethyl-, O- [(methylamino) 
carbonyl]oxime 

P050 115-29-7 Endosulfan 

P088 145-73-3 Endothall 

P051 72-20-8 Endrin 

P051 72-20-8 Endrin, & metabolites 

P042 51-43-4 Epinephrine 

P031 460-19-5 Ethanedinitrile 

P194 23135-22-0 Ethanimidothioc acid, 2-(dimethylamino)-N-[[(methylamino) 
carbonyl]oxy]-2-oxo-, methyl ester 

P066 16752-77-5 Ethanimidothioic acid, N-[[(methylamino)carbonyl]oxy]-, methyl ester 

P101 107-12-0 Ethyl cyanide 

P054 151-56-4 Ethyleneimine 

P097 52-85-7 Famphur 

P056 7782-41-4 Fluorine 

P057 640-19-7 Fluoroacetamide 

P058 62-74-8 Fluoroacetic acid, sodium salt 

P198 23422-53-9 Formetanate hydrochloride 

P197 17702-57-7 Formparanate 

P065 628-86-4 Fulminic acid, mercury(2+) salt (R,T) 

P059 76-44-8 Heptachlor 

P062 757-58-4 Hexaethyl tetraphosphate 

P116 79-19-6 Hydrazinecarbothioamide 

P068 60-34-4 Hydrazine, methyl- 



 

P063 74-90-8 Hydrocyanic acid 

P063 74-90-8 Hydrogen cyanide 

P096 7803-51-2 Hydrogen phosphide 

P060 465-73-6 Isodrin 

P192 119-38-0 Isolan 

P202 64-00-6 3-Isopropylphenyl N-methylcarbamate 

P007 2763-96-4 3(2H)-Isoxazolone, 5-(aminomethyl)- 

P196 15339-36-3 Manganese, bis (dimethylcarbamodithioatoS,S')- 

P196 15339-36-3 Manganese dimethyldithiocarbamate 

P092 62-38-4 Mercury, (acetato-O)phenyl- 

P065 628-86-4 Mercury fulminate (R,T) 

P198 23422-53-9 Methanimidamide, N,N-dimethyl N'-[3-[[(methylamino) 
carbonyl]oxy]phenyl]-, monohydrochloride 

P197 17702-57-7 Methanimidamide, N,N-dimethyl N'-[2-methyl-4-
[[(methylamino)carbonyl]oxy] phenyl] 

P082 62-75-9 Methanamine, N-methyl-N-nitroso- 

P064 624-83-9 Methane, isocyanato- 

P016 542-88-1 Methane, oxybis[chloro- 

P112 509-14-8 Methane, tetranitro- (R) 

P118 75-70-7 Methanethiol, trichloro- 

P050 115-29-7 6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10-hexachloro-
1,5,5a,6,9,9a-hexahydro-, 3-oxide 

P059 76-44-8 4,7-Methano-1H-indene, 1,4,5,6,7,8,8-heptachloro 3a,4,7,7a-tetrahydro- 

P199 2032-65-7 Methiocarb 

P066 16752-77-5 Methomyl 

P068 60-34-4 Methyl hydrazine 

P064 624-83-9 Methyl isocyanate 

P069 75-86-5 2-Methyllactonitrile 

P071 298-00-0 Methyl parathion 

P190 1129-41-5 Metolcarb 



 

P128 315-18-4 Mexacarbate 

P072 86-88-4 alpha-Naphthylthiourea 

P073 13463-39-3 Nickel carbonyl 

P073 13463-39-3 Nickel carbonyl Ni(CO)4, (T-4)- 

P074 557-19-7 Nickel cyanide 

P074 557-19-7 Nickel cyanide Ni(CN)2 

P075 *54-11-5 Nicotine, & salts 

P076 10102-43-9 Nitric oxide 

P077 100-01-6 p-Nitroaniline 

P078 10102-44-0 Nitrogen dioxide 

P076 10102-43-9 Nitrogen oxide NO 

P078 10102-44-0 Nitrogen oxide NO2 

P081 55-63-0 Nitroglycerine (R) 

P082 62-75-9 N-Nitrosodimethylamine 

P084 4549-40-0 N-Nitrosomethylvinylamine 

P085 152-16-9 Octamethylpyrophosphoramide 

P087 20816-12-0 Osmium oxide OsO4, (T-4) 

P087 20816-12-0 Osmium tetroxide 

P088 145-73-3 7-Oxabicyclo[2.2.1]heptane-2,3 dicarboxylic acid 

P194 23135-22-0 Oxamyl 

P089 56-38-2 Parathion 

P034 131-89-5 Phenol, 2-cyclohexyl-4,6-dinitro- 

P128 315-18-4 Phenol, 4-(dimethylamino)-3,5 dimethyl-, methylcarbamate (ester) 

P199 2032-65-7 Phenol, (3,5-dimethyl-4 (methylthio)-, methylcarbamate 

P048 51-28-5 Phenol, 2,4-dinitro- 

P047 *534-52-1 Phenol, 2-methyl-4,6-dinitro-, & salts 

P202 64-00-6 Phenol, 3-(1-methylethyl)-, methyl carbamate 

P201 2631-37-0 Phenol, 3-methyl-5-(1methylethyl)-, methyl carbamate 

P020 88-85-7 Phenol, 2-(1-methylpropyl)-4,6 dinitro- 



 

P009 131-74-8 Phenol, 2,4,6-trinitro-, ammonium salt (R) 

P092 62-38-4 Phenylmercury acetate 

P093 103-85-5 Phenylthiourea 

P094 298-02-2 Phorate 

P095 75-44-5 Phosgene 

P096 7803-51-2 Phosphine 

P041 311-45-5 Phosphoric acid, diethyl 4 nitrophenyl ester 

P039 298-04-4 Phosphorodithioic acid, O,O-diethyl S-[2-(ethylthio)ethyl] ester 

P094 298-02-2 Phosphorodithioic acid, O,O-diethyl S-[(ethylthio)methyl] ester 

P044 60-51-5 Phosphorodithioic acid, O,O-dimethyl S-[2-(methylamino)-2 oxoethyl] 
ester 

P043 55-91-4 Phosphorofluoridic acid, bis(1-methylethyl) ester 

P089 56-38-2 Phosphorothioic acid, O,O-diethyl O-(4-nitrophenyl) ester 

P040 297-97-2 Phosphorothioic acid, O,O-diethyl O-pyrazinyl ester 

P097 52-85-7 Phosphorothioic acid, O-[4-[(dimethylamino)sulfonyl]phenyl] O,O-dimethyl 
ester 

P071 298-00-0 Phosphorothioic acid, O, O,-dimethyl O-(4-nitrophenyl) ester 

P204 57-47-6 Physostigmine 

P188 57-64-7 Physostigmine salicylate 

P110 78-00-2 Plumbane, tetraethyl- 

P098 151-50-8 Potassium cyanide 

P098 151-50-8 Potassium cyanide K(CN) 

P099 506-61-6 Potassium silver cyanide 

P201 2631-37-0 Promecarb 

P203 1646-88-4 Propanal, 2-methyl-2-(methyl sulfonyl)-, O [(methylamino)carbonyl] oxime 

P070 116-06-3 Propanal, 2-methyl-2-(methylthio)-, O [(methylamino)carbonyl]oxime 

P101 107-12-0 Propanenitrile 

P027 542-76-7 Propanenitrile, 3-chloro- 

P069 75-86-5 Propanenitrile, 2-hydroxy-2 methyl- 

P081 55-63-0 1,2,3-Propanetriol, trinitrate (R) 



 

P017 598-31-2 2-Propanone, 1-bromo- 

P102 107-19-7 Propargyl alcohol 

P003 107-02-8 2-Propenal 

P005 107-18-6 2-Propen-1-ol 

P067 75-55-8 1,2-Propylenimine 

P102 107-19-7 2-Propyn-1-ol 

P008 504-24-5 4-Pyridinamine 

P075 *54-11-5 Pyridine, 3-(1-methyl-2-pyrrolidinyl)-, (S)-, & salts 

P204 57-47-6 Pyrrolo [2,3-b]indol-5-ol, 1,2,3,3a,8,8a-hexahydro 1,3a,8-trimethyl-, 
methylcarbamate (ester), (3aS-cis) 

P114 12039-52-0 Selenious acid, dithallium (1+) salt 

P103 630-10-4 Selenourea 

P104 506-64-9 Silver cyanide 

P104 506-64-9 Silver cyanide Ag (CN) 

P105 26628-22-8 Sodium azide 

P106 143-33-9 Sodium cyanide 

P106 143-33-9 Sodium cyanide Na (CN) 

P108 *57-24-9 Strychnidin-10-one, & salts 

P018 357-57-3 Strychnidin-10-one, 2,3-dimethoxy- 

P108 *57-24-9 Strychnine, & salts 

P115 7446-18-6 Sulfuric acid, dithallium (1+) salt 

P109 3689-24-5 Tetraethyldithiopyrophosphate 

P110 78-00-2 Tetraethyl lead 

P111 107-49-3 Tetraethyl pyrophosphate 

P112 509-14-8 Tetranitromethane (R) 

P062 757-58-4 Tetraphosphoric acid, hexaethyl ester 

P113 1314-32-5 Thallic oxide 

P113 1314-32-5 Thallium oxide Tl2O3 

P114 12039-52-0 Thallium(I) selenite 



 

P115 7446-18-6 Thallium(I) sulfate 

P109 3689-24-5 Thiodiphosphoric acid, tetraethyl ester 

P045 39196-18-4 Thiofanox 

P049 541-53-7 Thioimidodicarbonic diamide [(H2N)C(S)]2NH 

P014 108-98-5 Thiophenol 

P116 79-19-6 Thiosemicarbazide 

P026 5344-82-1 Thiourea, (2-chlorophenyl)- 

P072 86-88-4 Thiourea, 1-naphthalenyl- 

P093 103-85-5 Thiourea, phenyl- 

P185 26419-73-8 Tirpate 

P123 8001-35-2 Toxaphene 

P118 75-70-7 Trichloromethanethiol 

P119 7803-55-6 Vanadic acid, ammonium salt 

P120 1314-62-1 Vanadium oxide V2O5 

P120 1314-62-1 Vanadium pentoxide 

P084 4549-40-0 Vinylamine, N-methyl-N-nitroso 

P001 *81-81-2 Warfarin, & salts, when present at concentrations greater than 0.3% 

P205 137-30-4 Zinc, bis(dimethylcarbamodithioato-S,S') 

P121 557-21-1 Zinc cyanide 

P121 557-21-1 Zinc cyanide Zn (CN)2 

P122 1314-84-7 Zinc phosphide Zn3P2, when present at concentrations greater than 10% 
(R,T) 

P205 137-30-4 Ziram 

FOOTNOTE:*CAS Number given for parent compound only. 

 


