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factors. These factors include the properties of the specific chemical (including
toxicity), the dose and concentration of the chemical, the route of exposure,
duration of exposure, individual susceptibility, and any other effects resulting
from mixtures with other chemicals.

In order to understand how chemical hazards can affect you, it is
important to first understand how chemicals can get into your body and do
damage. The four main routes of entry are inhalation, ingestion, injection, and
absorption through the skin, mucus membranes, and eyes. These precautions
will minimize the possibility of such exposure:

Do not prepare, store (even temporarily), or consume food or beverages in
any laboratory.

While we all know that smoking is prohibited on campus, be aware that
tobacco products in opened packages in the laboratory can absorb
chemical vapors.

Avoid touching yo

fee)






Broken glass becomes virtually invisible under water.

viii. Transporting Chemicals

Refer also to Section 1.5 "Transportation of Hazardous Materials" below.

Transport all chemicals using the container-within-a-container concept.
This will shield them from shock during any sudden change of movement. Use of
plastic buckets to carry bottles of flammable or corrosive materials is required.
Prep carts should have a 2-




Do not put chemicals into a sink or down the drain unless they are
deactivated or neutralized AND they are allowed by local regulation
to be in the sanitary sewer system. If in doubt, use a waste
container, not the sink. In considering disposal in a sink, be aware
that a sink may contain a chemical which will adversely react with
the chemical you are dumping (e.g. adding an acid to a sink with a
sulfide will evolve deadly hydrogen sulfide gas).

Put ordinary waste paper in a wastepaper basket separate from the
chemical wastes.

Put any contaminated paper, such as paper toweling used to clean
up a spill, in a special disposal container that is marked for this use.
It must be treated as a chemical waste. As such, the disposal
container must be labeled with a description that identifies the
chemical on the paper. Special containers are available from
CSSLSS for spill cleanup and one or more of these kits should be
kept available in each laboratory, along with appropriate cleaning
tools/supplies.

Dispose of clean broken glass in waste containers separate from
normal trash. Special containers are available from CSSLSS for
glass waste.

Put any contaminated glass, such as a beaker that broke while
holding a chemical, in a special disposal container that is marked
for this use. It must be treated as a chemical waste. As such, the
disposal container must be labeled with a description that identifies
the chemical on the glass. This includes broken mercury
thermometers or manometers.

X. Unattended Operation of Equipment

See also Part 5.5 below

Reactions that are left to run unattended overnight or at other times are
prime sources for fires, floods and explosions. One should always consider a
"worst case scenario” before leaving a reaction unattended. Do not let
equipment such as power stirrers, hot plates, heating mantles, and water
condensers run overnight without fail-safe provisions. Check unattended
reactions periodically. Always leave a note plainly posted with a phone number
where you can be reached in case of emergency. Remember that in the middle
of the night, emergency personnel are entirely dependent on accurate
instructions and information.



xi. Fume Hoods and Ventilation

A large number of common substances present acute respiratory hazards
and should not be used in a confined area in large amounts. They should be
dispensed and handled only where there is adequate ventilation, such as inside a
fume hood. This applies also to flammable liquids and gases (see General
Procedures for Handling Chemicals in the Labs). Adequate ventilation is defined
as ventilation that is sufficient to keep the concentration of a chemical below its
threshold limit value (TLV), Short Term Exposure Limit (STEL), or permissible
exposure limit (PEL).

If you smell a chemical, it is obvious that you are inhaling it. However,
odor does not necessarily indicate that a dangerous concentration has been
reached. By contrast, many chemicals can be present at hazardous
concentrations without any noticeable odor.

As a rule of thumb, use a hood or other local ventilation device when
working with any appreciably volatile substance with a TLV, STEL, or PEL of less
than 50 ppm.

xii.Refrigerators and Freezers

Refrigerators and freezers are notorious sources of leaks of hazardous or
smelly chemicals. The refrigerator or freezer must be explosion-proof if it is to
contain flammable or explosive materials. Chemicals stored in refrigerators or
freezers should be sealed, double packaged if possible, and labeled with the
name of the material, the date placed in the refrigerator, and the name of the
person who stored the material. Freezer bags are useful in this regard.
Chemicals should be stored in a refrigerator or freezer only with good reason
(e.g. they deteriorate at room temperature, they develop too high a pressure at
room temperature, they evaporate too fast at room temperature). Chemicals
should not be stored in refrigerators or freezer solely due to their odor or toxicity
(ventilated storage cabinets are better for these substances). Food should never
be stored in a refrigerator or freezer used for chemical storage and vice-versa.

xiii. Working Alone

See also Part 5 below.

A Chemical Hygiene Permit (Appendix B) is required for any employee
working in a laboratory containing hazardous chemicals when no-one else is in
the immediate area.

Employees must avoid working alone in any building. Employees must
not work alone in a laboratory if the procedures being conducted are very
hazardous.

xiv. Dealing with Chemical Exposure

In the event of exposure of a large area of the body or clothing to a
hazardous chemical, the safety showers should be used. These provide








http://www.fishersci.com/
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Flammable solids are either a Class 1 explosive that is wetted with water
or alcohol, a solid that is self reactive and strongly (>300 J/g) exothermic (or self-
accelerating decomposition temperature less than or equal to 75 C), ignites by
friction, has a burn rate of greater than 2.2 mm/sec, or is a metal powder that is
completely consumed in less than 10 minutes of combustion.

Flammable liquids are any liquid having a flashpoint below 100 deg. F.
(37.8 deg. C.), except an



v. Highly Toxic Substances, Carcinogens and Other Substances
Warranting Special Procedures:

Acute toxins, certain carcinogens, and other substances with particularly
severe harmful properties require special procedures in their handling and
disposal. A list of some of these substances which may be encountered in our
laboratories is located in Appendix A of this CHP. By no means is this list to be
considered complete in the sense that a substance not appearing on the list is
not a special hazard or is never to be encountered in our laboratories. Rather
the list should be regarded as an attempt to focus on well-known highly toxic or
particularly hazardous materials that are more likely to be encountered in our
labs than other such particularly hazardous materials. The list draws attention to
this class of severely hazardous substances. It should not, however, take the
place of a thorough review of the SDSs and other safety data as described in
Section 1.2 above. If there is doubt concerning the special hazards of a
substance, its use should be avoided or postponed until the properties have been
investigated and the necessary safe procedures understood.

Highly toxic gases must be used and disposed within a fume hood whose
efficient operation has been previously established. See Section 1.1.xi above for
proper use of fume hoods. The gas should be used in a system which is closed
except for an outlet through which unused gas is allowed to vent via a trap which
removes, chemically or otherwise, the highly toxic gas. The highly toxic gas must
not be allowed to pass into the hood in an uncontrolled fashion; every effort
should be made to contain it within the system and to render it less harmful at the
place where it eventually vents into the hood. This procedure will minimize the
possibility of exposure to the gas of both the operator and the environment.

vi. Cryogens: Dry Ice and Liquid Nitrogen/Helium

Cryogens such as dry ice, liquid nitrogen, and liquid helium (a.k.a.
cryogenic materials) present a number of potential hazards due to their extreme
cold. They may frostbite the skin on contact and should be handled using
insulating gloves designed for the purpose. Before pouring liquid nitrogen into a






wheeled cart so that it cannot fall from the cart.

Transport small quantities of cryogens in a Dewar or other cryogenic
container. Transport large quantities of cryogenic liquids in a special
transportation Dewar. Avoid riding in elevators with cryogenic liquids or
compressed gas cylinders. If this is necessary, consider using a buddy system to
have one person send the properly secured Dewars or cylinders on the elevator,
while the other person waits at the floor by the elevator doors where the Dewars
or cylinders will arrive.

1.6 Equipment use

The following is adapted from the American Chemical Society document
"Safety in Academic Chemistry Laboratories". It is applicable to students under
the direction of employees as well as to the employees themselves.

i. Glassware

Borosilicate glassware is recommended for all laboratory glassware
except for special experiments that use UV or other light sources.

Any glass equipment to be evacuated, such as suction flasks, should be
specially designed with heavy walls.

Dewar flasks and large vacuum vessels should be taped or contained in a
metal jacket to prevent flying glass in the case of an implosion.

ii. Assembling Apparatus

Following these recommendations will help make apparatus assembly



condensers or scrubbers to
minimize release of material
to the environment.

Not be involved Continue assembling the
apparatus

2. Determine if elevated temperatures are to be used

If Elevated Temperatures Then...

Will...

Be involved i. Ensure that the heating
source’s temperature is less
than the autoignition
temperature of any
chemicals likely to be
released.

Note: Whenever possible,
use controlled electrical
heaters or steam in
place of gas burners

ii. Ensure that the temperature
control device does not
spark.

iii. Provide a vent as part of the
apparatus to avoid the build-
up or pressure as
temperature rises.

Not be involved Continue assembling the
apparatus

3. Determine if hazardous gases or fumes are likely to be evolved

If Hazardous Gases or Then...

Fumes Will...

Be evolved i




If ...

Then...

The reaction could cause
an explosion

i. Install the apparatus in a
fume hood.

Note: If a hood is not
available, use a
standing shield.

i. Keep the sash closed except
when preparing or
disassembling the apparatus.

The apparatus involves a
vacuum

1 Install the apparatus in a
fume hood.

Note: If a hood is not
available, use a
standing shield.

2  Keep the sash closed
except when preparing or
disassembling the apparatus.

Neither explosion or
implosion are likely.

Continue assembling the
apparatus

5. Examine glassware for flaws or strains

Note: Polarized light can make flaws more visible.

If you see...

Then...

Star cracks or other flaws

Discard the glassware

No star cracks or other
flaws

Continue assembling the
apparatus

6. Place a pan under the reaction vessel or container to confine
spilled liquids in the event of glass breakage.

7. Properly support condensers with securely positioned clamps

8. Secured attached water hoses with wire or clamps at each end

of hose

9. Use proper eye and face protection when using the apparatus

ili. Fume hoods

Fume hoods serve to control exposure to toxic, offensive or flammable
vapors. Apparatus used in hoods should be fitted with condensers, traps or




scrubbers to contain or collect waste solvents or toxic vapors.

The fume hood is not an appropriate means for disposing of chemicals,
nor is it a storage cabinet. Stored chemicals can interfere with efficient fume
hood operation, and in the event of an accident or fire, every item in the fume
hood may become involved.

The fume hoods are variable flow units that use control circuits to maintain
at least 100 ft/min of air velocity through the front opening as the sash is raised
or lowered.

Note: When the room is left unoccupied for a period of time, this velocity

will reduce to 60 ft/min).
All fume hoods have a flowmeter that indicates the current linear flow rate
through the sash of the fume hood. Additionally, there is an audible alarm that
sounds when the flow is less than 60 ft/min.



6. Keep the faces of all operators outside the plane of the hood sash

7. Remain alert to changes in air flow.
Note: When not manipulating objects in the fume hood, the sash should

be completely closed.

ili-a. Floor-mounted Fume hood

There is one fume hood in Dolan Science Center W315 that is open to the
floor. This fume hood has two movable sashes, but is otherwise identical to the
other fume hoods.

Whenever a process is operating in the fume hood ...

a. Move one of the two sashes against the floor.

b. Move the second sash so that it covers the opening between the top
of the bottom sash and the top of the fume hood.

c. If an adjustment must be made to the process during its operation,
move whichever sash can be moved the minimum amount to allow
the adjustment.

iii-b. Perchloric Acid Fume hood

There is one fume hood in Dolan Science Center W315 that has been
specially designed for operations involving perchloric acid. Perchloric acid is
dangerous because the salts formed from perchloric acid are often explosive
when dry. This fume hood has a separate blower motor, and lacks much of the
sound deadening material in the other fume hoods. To avoid unnecessary noise,
this is only fume hood normally left without air moving through it.

1. Turn on the blower motor using the wall control unit






protection for your eyes.

Additionally, the ultraviolet and visible spectrometers (two in W317 and
one in W338) and the ultraviolet and visible detectors on the two HPLC
instruments in W317 generate ultraviolet light. Do not attempt the view these
ultraviolet light sources without adequate eye protection.

viii. Compressed Gases

Gases are often supplied in cylinders under high pressure. These present
some hazards beyond the chemical hazards associated with the gases
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Non-volatile Continue with Step c.

Swirl the unstoppered separatory funnel to allow some solvent to

vaporize and expel some air.

Stopper the funnel.

Invert the funnel with the stopper firmly held in place.

Open the stopcock immediately to release more air and vapor.

Close the stopcock

Shake the funnel with a swirl.

Open the stopcock immediately to release more air and vapor.

Note: Steps e through i should be done with the hand
encompassing the barrel to keep the stopcock plug securely seated

Note: Repeat steps g through i as needed to complete the
extraction.

Invert the funnel

Remove the stopper

Wait for the two immiscible layers to separate completely

. Open the stopcock to drain the lower layer into an appropriate container.

Close the stopcock to prevent the upper layer from exiting
Open the stopcock to drain the upper layer into a separate container.




important, especially under reduced pressure, to avoid local
hot-spots. A flame should not be used. can all be used.

e Avoid Bumping

If the Distillation Will be |  N€N-
Performed At ...
Ambient Pressure Use boiling stones or stir the
mixture.
Reduced Pressure a. Use a standing shield for
protection in the event of an
implosion.

b. Evacuate the system
gradually

c. Stir the mixture magnetically
or with an air or nitrogen
bleed tube

e Terminate any distillation before the mixture is completely dry

Note: This is particularly important for organic solvents, especially
ethers or other organics which may form peroxides. These
peroxides can be highly explosive and have led to many
documented cases of serious injuries.

iii. Temperature Control

1) Care should be taken when reagents are first mixed. An exothermic
reaction may have an induction period during which time little reaction
or heating occurs, followed by a rapid reaction with the release of heat
and rapid boiling of the solvent. To avoid this:

e Add one reagent in small amounts to the other.

e Always add acid to water; never add water to concentrated acids

e Have a cooling bath available to quickly cool down the mixture if
necessary.

e Set up the apparatus so that heating or cooling can be applied or
withdrawn readily.

2) Test tubes should be held with a test tube holder, gently shaken while



e Ensure that the oil is water free since the presence of water can
cause violent bumping and splashing of the hot oll

e Use mineral oil or silicone oil

e Do not heat beyond the flash point of the oil

e Do not leave a hot oil bath unattended

4) When cooling is needed:

* Use an ice water bath if possible

e Use an ice/salt bath for lower temperatures

e Use dry ice slush bath or liquid nitrogen for very low temperatures
Note: For the appropriate procedures in using these materials [see

Section 1.3 (vi) above].

iv. Reduced Pressure Operations

Special care should be taken with glassware under reduced pressure
("vacuum®).

» Wrap vacuum desiccators and vacuum line bulbs in duct tape to
prevent flying glass in the event of an implosion.

e Use only heavy walled flasks for vacuum filtration.
e Use a cold trap to protect vacuum pumps from vapors.

e Vent Exhaust from vacuum pumps to a fume hood whenever
possible.

e Use a portable explosion guards for reactions or other operations

carried out under reduced pressure. See the manager of Central
Scientific Stores or the Chemical Hygiene Officer

Section
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ili. Maintenance

Safety showers and eye wash equipment shall be inspected monthly.
Fume hoo


https://blog.ansi.org/2018/07/emergency-eyewash-station-shower-ansi-z358-1/




sounds when the flow is less than 60 ft/min.

Never perform an operation in a fume hood in which hazardous
chemicals are involved if the flow is less than 60 ft/min. A quick way to
check that the flow sensor is operating properly is to partially open the hood's
sash and place a piece of Kimwipe® or light-duty wiper in the opening. If it
clearly is blown into the hood and the flowmeter indicates more than 60 ft/min
then the flow sensor is likely to be operating safely. Do not allow the wiper to be
sucked up the fume hood stack.

If the sash is lowered to less than 3 inches, the flowmeter will display a “FLO”
message indicate that the minimum volumetric air flow is moving through the
hood. In this situation, the linear air flow will be greater than 100 ft/min (60 ft/min
if the room is unoccupied) operation through the reduced openings.

1. Ensure that exhaust ports from the fume hood and supply air vents to the
room are not be blocked.

Note: Since the air pulled through the fume hood comes from the room,
additional air must be supplied to the room.

2. Keep all doors closed to rooms with fume hoods as much as possible.
Note: This maintains the proper air flow within the room.

3. Check that the hood is working properly before each use using one of the
methods indicated above.

4. Equipment should be placed as far back into the hood area as practical
and activities carried out at least six inches from the front edge of the
hood.

Note: This minimizes disruption of air flow into the hood and provides the
greatest protection in the event of an explosion.

Note: Adequate air flow and the absence of excessive turbulence are
necessary for safe operation of the fume hood.

5. Keep sash openings to a minimum.

Note: In no case should the sash be opened more than 18 inches if
operations involving hazardous chemicals are occurring in the fume
hood. There is a stop on the sashes to prevent the user from
casually exceeding this height.

Note: When not manipulating objects in the fume hood, the sash should
be completely closed.

Keep the faces of all operators outside the plane of the hood sash

Remain alert to changes in air flow.

Note: When not manipulating objects in the fume hood, the sash should
be completely closed.

~N o

Storage of chemicals and equipment inside the hood shall be kept to a
minimum.

The hood shall not be used as a means of disposal for volatile
chemicals.



3.5 Storage cabinets

Flammable solvents and substances which yield corrosive or toxic vapors
should be stored in ventilated cabinets designed for the purpose. Such cabinets
can be found in Central Scientific Stores and



PART 4. INFORMATION AND TRAINING

4.1 Hazard Information

All employees will be apprised of the hazards presented by the chemicals
in use in the laboratory. Each employee shall receive training at the time of initial



PART 5. REQUIREMENT OF PRIOR APROVAL FOR CERTAIN
LABORATORY PROCEDURES

5.1 Permit System

A permit system shall be used for laboratory activities which present
specific, foreseeable hazards to the employees. These activities include off-
hours work, sole occupancy of building, extremely hazardous operations and
unattended operations. The permit entitled "Chemical Hygiene Permit" will be
included as an appendix to this plan and shall be executed prior to the
performance of these activities.

5.2 Off-Hours Work Procedures.

Work in labs outside of normal working hours is permitted with the
approval of the appropriate faculty member. A Chemical Hygiene Permit should

be filled out (Appendix B).
5.3 Sole Occupancy

At no time shall hazardous work be performed in the laboratory when the
only person in the building is the laboratory person performing the work. Under
unusual conditions, cross-checks, periodic security guard checks, or other
measures may be taken when permitted. A Chemical Hygiene Permit should be

filled out (Appendix B).
5.4 Hazardous Work

All hazardous operations are to be performed during a time when at least
two personnel are present at the laboratory. At no time shall a laboratory person,
while working alone in the laboratory, perform work which is considered
hazardous. The determination of hazardous operations shall be made by the
appropriate faculty member.

5.5 Unattended Operations

When laboratory operations are performed which will be unattended by
laboratory personnel (continuous operations, overnight reactions, etc.), the
following procedures will be employed:

i.  The faculty member will review work procedures to ensure for the safe
completion of the operation.
ii.  An appropriate sign will be posted at all entrances to the laboratory.
iii.  Precautions shall be made for the interruption of utility service during the
unattended operation (loss of water pressure, electricity, etc.).
iv.  The person responsible for the operation will return to the laboratory at the
conclusion of the operation to assist in the dismantling of the apparatus.



PART 6. MEDICAL CONSULTATIONS AND EXAMINATIONS
An opportunity to receive medical attention is available to all employees
who work with hazardous chemicals in the laboratory. The opportunity for
medical attention will be made available to employees under the following
circumstances:

Whenever an employee develops signs or symptoms associated with a



PART 7. CHEMICAL HYGIENE OFFICER DESIGNATION

Responsibility for implementation of this plan lies with all employees, but
the effort will be coordinated by the Chemical Hygiene Officer, Mr. Jeffrey Your.
He can provide assistance to employees in fulfilling their safety responsibilities.

The Chemical Hygiene Officer:

1.
2.

3.
4.,
5.
6. Assists laboratory supervisors in developing and maintaining adequate

7.

Establishes, maintains, and revises the chemical hygiene plan
Creates and revises safety rules and regulations in keeping with best
practices

Monitors procurement, use, storage, and disposal of chemicals
Conducts regular inspections of the laboratories, preparation rooms,
and chemical storage rooms, and submits detailed laboratory
inspection reports to administrators.

Maintains inspection, personnel training, and inventory records

facilities
Seeks ways to improve the chemical hygiene plan.

Additional assistance may be obtained from the Dolan Science Safety
Committee and the Director of the JCU Office of Safety and Risk Management,
Mr. Garry Homany.



PART 8. PARTICULARLY HAZARDOUS SUBSTANCES

8.1 Carcinogens and Reproductive Toxins

Before any package from a chemical company is opened, or before any
chemical is used, the SDSs and other safety information available in Central
Scientific Stores should be consulted, as described in 1.3. If the information
refers to the chemical as being a carcinogen (cancer causing agent), teratogen
(causes fetal mutation), embryotoxin or reproductive toxin, special precautions
may need to be taken. Examples of OSHA-regulated carcinogens are
2-Acetylaminofluorene, acrylonitrile, 4-aminobiphenyl, asbestos, benzidine,
bis(chloromethyl)ether, 3,3'-Dichlorobenzidine (and its salts),
4-Dimethylaminoazobenzene, ethyleneimine, inorganic arsenic, methyl
chloromethyl ether, 4,4'-methylene-bis(2-chloroaniline), a-naphthylamine,

-naphthylamine, 4-Nitrobiphenyl, N-Nitrosodimethylamine, -Propiolactone,
vinyl chloride. Examples of embryotoxins are organomercurials, lead
compounds, formamide. The package should not be opened or the chemical
used until the CHO has been consulted. The CHO will determine whether the
special precautions described below will need to be followed.



general, liquid residues should be contained in glass or polyethylene bottles
half-filled with vermiculite. The containers should carry the warning:
CANCER-CAUSING AGENT. Contaminated clothing or shoes should be
thoroughly decontaminated or incinerated. The laboratory worker should be
prepared for possible accidents or spills. If a carcinogen contacts the skin,
the area should be washed well with water. If there is a major spill outside
the hood, the room or appropriate area should be evacuated and cleanup
personnel should wear suitable protective apparel and equipment (refer to
the SDS). If the material is volatile, or produces dust, the cleanup personnel
should wear a supplied-air full-face respirator. Records should be kept that
include amounts of material on hand, amounts used and names of workers
involved. These records will normally be a part of the laboratory notebook
record of the experiment. See Appendix D.

8.2 Substances Which have a High Deqgree of Acute Toxicity, or a
Moderate Degree of Chronic Toxicity.

Before any package from a chemical company is opened, or before any
chemical is used, the SDS and other safety information available in Central
Scientific Stores should be consulted, as described in Part 1.2. If the information
in the " Hazard Identification” section of the SDS (Section 2) or other information
describes the substance as being "highly toxic", "acutely toxic", "severe health
hazard" or contains other indications of extreme toxicity, special precautions may
need to be taken.

Examples of acute toxins are hydrogen cyanide, hydrogen sulfide,
hydrofluoric acid, arsine, nitrogen dioxide, di-



U Use a hood (previously evaluated to confirm adequate performance with a
face velocity of at least 60 linear feet per minute).
i



Special precautions:

u

In addition to the procedures described above for substances of high

acute or moderate chronic toxicity, the following extra precautions

should be taken for substances of high chronic toxicity:

Prepare a plan for use and disposal of the materials, and obtain the

approval of the laboratory supervisor or safety officer.

Conduct all transfers and work with these substances in a "controlled

area": a restricted access hood, glove box, or portion of a lab, for which

all people with access are aware of the substances being used and

necessary precautions.

Any area being used for storage of substances of high chronic toxicity

should be maintained under negative pressure with respect to

surrounding areas.

Controlled areas should be clearly marked with a conspicuous sign

such as WARNING:TOXIC SUBSTANCE IN USE or CANCER-

SUSPECT AGENT: AUTHORIZED PERSONNEL ONLY.

If a positive pressure glove box is used with highly toxic compounds,

the box should be checked for leaks before each use, and the exit

gases should be passed through a suitable trap or filter.

Lab vacuum pumps should be protected by high-efficiency scrubbers

or HEPA filters, and vented into an exhaust hood.

Vacuum pumps and other contaminated equipment, including

glassware, should be decontaminated in a hood before removal from

the controlled area.

On leaving a controlled area, remove any protective apparel (placing it

in an appropriate container with a label such as CAUTION:

CONTENTS CONTAMINATED WITH SUBSTANCES OF HIGH

CHRONIC TOXICITY and a list of the contaminants) and thoroughly

wash hands, forearms, face and neck.

Waste chemicals (including washings from contaminated flasks)

should be collected and either decontaminated chemically, or placed in

closed, suitably labeled containers for incineration away from the

controlled area.

An example of decontamination would be the treatment of
-propiolactone, bis(chloromethyl)-ether or methyl chloromethyl ether

with concentrated agueous ammonia for 10 min.

An appropriate label for waste would be CAUTION: COMPOUNDS OF

HIGH CHRONIC TOXICITY or CAUTION: CANCER-SUSPECT

AGENT followed by a list of the waste chemicals.

Normal work in the controlled area should resume only after adequate

decontamination has been achieved.

In the event of repeated use of a substance of high chronic toxicity a

qualified physician should be consulted to ascertain whether regular

medical surveillance is advisable.






Phenylhydrazine (skin) 5, A2

Platinum (soluble salts) 0.001
Rhodium (soluble salts) 0.005
*TLV-TWA: Threshold Limit Value-Time-Weighted Average
*C: Ceiling
*Al: Confirmed Human Carcinogen
*A2: Suspected Human Carcinogen






APPENDIX C.



Fire Extinguisher to extinguish small laboratory fires.

First-aid Kit including various bandages, antiseptics and ointments for use by
personnel in the area.

Chemical Storage Cabinets for corrosive materials such as acids, bases, and
strong oxidizing agents or for flammable materials. Other chemicals may be
stored on open shelves or non-specialty cabinets.

Safety data sheets (SDS).

Each laboratory has slightly different features that are specific to the particular function of
the laboratory itself. It is the responsibility of the person supervising the activities in the particular
laboratory to instruct everyone in the laboratory on the particular features of that lab.

By virtue of the large volume of chemical supplies that are stored therein, the various
storage rooms of CSSLSS should be regarded as a potentially hazardous place, and the same
precautions and safety proce



W332
W333
W336
W337
W338
W108
W109
W110
W113
w114
W115

Kwan Research Lab
Nichols Research Lab
Unassigned Research Lab
Macnaughtan Research Lab
Unassigned Research Lab
Saporito Research Lab
Martin Research Lab
Saporito Research Lab
Tissue and Culture Lab
Johnson Research Lab
Developmental and Cellular Biology Prep Room



APPENDIX D. SELECT CARCINOGENS

What are carcinogens?

\Carcinogens (pronounced “kahr-sin-0-jens”) are substances that may increase your risk of
developing cancer


https://my.clevelandclinic.org/health/diseases/12194-cancer
https://my.clevelandclinic.org/health/diseases/10985-ultraviolet-radiation
https://my.clevelandclinic.org/health/diseases/11394-asbestos-exposure-and-your-health
https://my.clevelandclinic.org/health/body/24861-virus
https://my.clevelandclinic.org/health/articles/25081-carcinogens

APPENDIX E.



APPENDIX F. ACUTE TOXICITY




APPENDIX G. ANATOMY OF SAFETY DATA SHEETS

The 16 Sections of Safety Data Sheets [SDS] Explained

Safety data sheets (SDS) are generally physical papers providing safety information relating to

hazardous chemicals in the workplace. This includes pure, mixed and branded chemical
substances.






Appearance (physical state, color, etc.)

Auto-ignition temperature

Decomposition temperature

Evap(E)e





https://www.avery.com/articles/the-16-sections-of-safety-data-sheets-sds-explained
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