Chapter 2
SAFETY EQUIPMENT

suitable facilitiesAfor example, for drenching and yushing the eyes and body. The

American National Standards Institute (ANSI) has developed voluntary standards concerning
emergency equipment. Schools should use the standard ANSI Z358.1 as a guideline for establishing
the correct design, installation, use, and performance of emergency safety equipment.

R egulations regarding emergency safety equipment should specify what is meant by

The Council supports the premise that science should be taught in a space specipcally
dedicated to science classes with provisions for laboratory activities. A safe and well-
equipped preparation area and workspace for students and teachers must be provided.
Adequate storage space for equipment and supplies, including a separate storage

area for potentially dangerous materials, must be provided. An adequate budget for
facilities, equipment, supplies, and proper waste management must be provided to
support the laboratory experiences.

Council of State Science Supervisors, Laboratory Safety

Emergency Eye/Face Wash Stations

Emergency eyewashes and eye/face washes All emergency eyewashes and eye/face washes
deliver water to the user so that contaminants must be properly connected so that they will
can be yushed from the eyes and face. drain into the sewer lines.

In Texas schools, eye/face washes are required Once the emergency eyewash or eye/face

in all science laboratories where students and wash has been installed properly, teachers
teachers are exposed to chemicals or other must receive professional development
hazardous substances that may splash into on the proper use and maintenance of the
their eyes or onto their faces. Although safety equipment. The school district should develop
goggles provide protection for the eyes when an emergency response plan in the event an
worn properly, they do not protect other areas accident should occur.

of the face from harmful chemicals.
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Eyewashes are designed to deliver water

to both eyes simultaneously. The type of
emergency wash in Figure 2.1 supplies water
from two spray heads to yush chemicals from
the eyes.
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Figure 2.1
Eyewash (wall mounted)

Eye/face washes are designed to deliver water
to both eyes and the face simultaneously.
Some styles may contain four spray heads;
however, manufacturers have designed models
with two spray heads anid a face ring spray
(Figure 2.2) that delivers water to the entire
face. This type of wash is especially useful

in a chemistry laboratory, where students

and teachers are exposed to more hazardous
chemicals than in other science courses.

Figure 2.2
Eye/face wash (wall mounted)

Emergency shower/eyewashes

(Figure 2.3) are generally found in science
laboratories where an emergency shower and
an eyewash are required. The eyewash must
deliver water to both eyes simultaneously.

Figure 2.3 is a combination emergency shower
and eyewash that has a foot pedal to activate
the yow of water; however, this type of
shower is not ADA compliant.

Figure 2.3
Emergency shower/eyewash

Faucet-mounted eyewashes connect to the
existing water faucets in the laboratory. These
do not meet ANSI standards because they
require two movements by the user to activate
the water yow. The user must turn on the water
to the sink and then activate the valve that
diverts the yow of water to the eyewash. Faucet-
mounted eyewashes are not recommended for
science laboratories and, therefore, are not
shown here.

Faucet-mounted eyewashes are
not recommended for science
laboratories.
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Countertop eyewashes mount onto the
countertop and swivels over the sink with
either a left-handed or right-handed movement
(Figure 2.4). This allows the eyewash to
remain out of the working area of the sink
during laboratory investigations.

This style should have a stop and locking
system so that once it is moved over the sink
area, it remains in the correct position during
its use.

Figure 2.4
Countertop eyewash

Gravity-feed eyewashes (Figure 2.5) are

not connected to a continuous water supply
and must be recharged after each use. A
bacteriostatic additive must be used to prevent
the growth of bacteria or fungi in the water.
Some manufacturers of this type of eyewash
provide an insulated cover and heating
element that will maintain a tepid water
temperature (60890°F).
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Figure 2.5
Gravity-feed eyewash

Portable emergency eyewash stations can
provide a continuous yow of water for the
required 15 minutes. Figure 2.6 is an example
of a 10-gallon pressurized portable eyewash
that can be used in laboratories where no
permanent eyewash is installed or where
plumbed potable water is not available. These
must meet ANSI Z358.1 requirements.

Emergency
Eyewash

Figure 2.6
Ten-gallon portable eyewash

The following checklist was prepared using
the ANSI Z358.1 standard for emergency
eyewashes and eye/face washes.

1. Emergency eyewash or eye/face wash
stations must be installed in science
laboratories and preparation rooms where
hazardous chemicals are used.

2. Each station must be no more than 10
seconds from any position in the laboratory
or preparation room, and the path to the
station must be unobstructed.

“The depth and severity of an injury
corresponds inversely to the time it takes
the victim to reach the water.”

Andrew Munster, M.D.,
American Burn Association
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. The emergency eye/face wash must be
capable of providing 3 gallons of water per
minute for at least 15 minutes. Eyewashes
should provide a continuous yow of water
(0.4 gallons of water per minute) for at
least 15 minutes. Protective covers should
be provided to stop airborne contaminants
from entering the spray heads.

. Each outlet or spray head must be
positioned between 336 and 456 from
the yoor and at least 66 from the wall or
nearest obstruction.

. The water temperature should be tepid or
lukewarm (60890° F).

. The valve handle that starts the yow of
water must be large enough for the user to
locate and operate easily. Once activated,
the water in an eye/face wash must yow at
least at 30 PSI. Eyewashes must provide
water at a low velocity that will not cause
injury to the eyes.

. There must be a ohands-free6 valve on the
eyewash that stays open and provides a
continuous yow of water.

. Safety signs identifying the emergency
eye/face wash stations must be in a highly
visible place so that students and teachers
can locate them easily.

. Each eye/face wash should be inspected
weekly and activated by allowing the water
to yow for at least 5 minutes to remove
mineral and biological contaminants that
may be found in the water lines.

10. It is recommended that each station be

provided with an internal strainer and plter
to reduce physical impurities from the
water before it reaches the userfs eyes.

11. Teachers and students must be instructed

on the location and proper use of the eye/
face wash.

Accessibility

There are many styles and designs of eye
washes, ranging from those that are pedestal,
deck, or countertop mounted, to those that are
recessed into the wall. Some designs allow the
water yyow to begin when the user steps on a
yoor plate; others require the user to push a
hand plate. But what about the student who is
working in the laboratory from a wheelchair?

Texas Accessibility Standards

The Texas Accessibility Standards (TAS)

do not address eyewash stations in a science
laboratory. However, they do establish height
and depth requirements for sinks.

According to TAS, the mounting heights for
sinks in counter surfaces must be a maximum
of 300 for students in prekindergarten though
grade 5. In addition, the knee clearance must
be a minimum of 260, and the distance to the
faucets from the front edge of the counter or
sink must be no more than 180.

Students in grades 6 through 9 must have
sinks at a maximum height of 320, with knee
clearance at 286. The distance to the faucet
valve actuator from the front edge of the
counter or sink must be no more than 206.

Students in grades 10 through 12 must have

sinks at a maximum height of 346 with knee
clearance at a minimum of 276. The distance
to the faucet valve actuator from the front edge
of the counter or sink must be no more than
200.

In kindergarten though grade 12, students
must be able to move quickly to an emergency
eyewash station. The countertop must allow
the student in a wheelchair to be able to lean
forward slightly, activate the water yow, and
yush both eyes simultaneously without his

or her knees coming into contact with the
plumbing or other obstructions.
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Exposed hot water and drain pipes under sinks
must be insulated or otherwise conpgured so
as to protect the student from contact. There
must be no sharp or abrasive surfaces under
sinks which could injure the person.

Americans with Disabilities Act

In addition to TAS regulations, the Americans
with Disabilities Act (ADA) requires
accessibility and usability procedures to

be established for the physically impaired.
The wheelchair accessibility guidelines for
eyewash and eye/face wash stations are as
follows:

1. The minimum clear Yyoor space for a

forward approach must be 48 inches in
length and 30 inches in width (Figure 2.7).
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Figure 2.7
Clear yoor space for forward approach

2. The minimum clear yoor space for a parallel
or side approach must be 30 inches in length
and 48 inches in width (Figure 2.8).
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Figure 2.8
Clear yoor space for parallel approach

3. Spray heads on emergency eyewashes and

eye/face washes must not be higher than

36 inches from the yoor to the spray outlet.
The bottom of the bowl must be at least 27
inches from the yoor and 17919 inches from
the wall or nearest obstruction (Figure 2.9).

Figure 2.9
Spray head requirements

. The activator should be on the front edge

of the unit, if possible, or easily accessible
on the side. If drench hoses are used, they
should be within easy reach in front or on
the side of the unit. Drench hoses may be
used for minor decontamination to the eyes,
face, and body and may supplement primary
eyewash and eye/face wash units.

5. Wall-mounted or pedestal-mounted

eyewash or eye/face wash units must have
a minimum clear knee space between the
bottom of the bowl and the yoor of at least
27 inches high, 30 inches wide, and 17
inches deep (Figure 2.9).

. Freestanding units with yoor-length skirts

or built-in wall units that do not have a clear
space under them, such as a countertop-
mounted unit, must have a parallel clear
yoor space of at least 48 inches in length
and 30 inches in width (Figure 2.8).

. If eyewash and eye/face wash bowls are

mounted on a countertop, the rim of the
counter should not be higher than 34 inches.
The bowl should have a maximum depth of
7 inches.
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8. The water supply and drain pipes under 11. Emergency eyewash and eye/face wash
eyewash and eye/face wash units must be equipment must be in accessible locations
insulated to prevent injury to knees from that require no more than 10 seconds to
hot pipes. In addition, all sharp or abrasive reach. Extra consideration should be given
objects and surfaces must be eliminated to students limited to wheelchair access.
from under the units where a personfs knees
could become injured. 12. If only one eyewash is installed in a

laboratory room or preparation room, it

9. Activators on eyewash and eye/face wash must be ADA compliant.
units should require only a one-quarter
turn to operate the equipment. Self-closing 13. Teachers and students must receive
valves are not permitted; only stay-open training on the purpose and proper use of
valves are allowed. all safety equipment in the laboratory.

10. All emergency unit valves must provide Paraphrased from Best@s Safety Directory,
the yow of water within one second of Theodore J. Ziegler, 1994
being activated.

As a general rule, at least one sink, eyewash station, and emergency shower in
a laboratory room must be wheelchair accessible. However, if the laboratory
contains several emergency stations, 5% of them should be compliant with the
Texas Accessibility Standards.
Best®s Safety Directory, Theodore J. Ziegler, 1994
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Low-velocity yow rinses
both eyes simultaneously.

Delivers 0.4 gallons of
water per minute for 15
minutes.

Connect to minimum
1/26 water line to provide
an uninterruptible water
supply with at least 30
PSI yow pressure.

Install within 10 seconds
from student stations.

Eyewash Station Specipcations

Outlet heads between 330
and 456 from the yoor
and at least 60 from the
wall.

Valve actuator is large
enough to be located and
operated easily.

Hands-free, stay-open
valve activates water in
one second or less.

Water temperature should
be tepid (60890°F).

Activate weekly to yush
system of contaminants.

Note: The eyewash unit is not drawn to scale.
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Emergency Showers

Emergency showers are designed to rinse
contaminants from the body. These showers
are required in all high school chemistry
laboratories and are recommended for
integrated physics and chemistry. A drench
hose similar to those shown on page 12
(Figures 15017) is recommended for
integrated physics and chemistry if an
emergency shower is not available in the
laboratory room. An emergency shower
located in a separate room, such as the
preparation room, is not acceptable for use by
chemistry students.

Several emergency shower types are available
for use in public schools. All emergency
showers must provide a minimum of 20
gallons of water per minute and produce a
column of water 206 wide at a distance of 600
above the yoor.

Figure 2.10
Horizontally mounted shower

The horizontally mounted shower in Figure
2.10 is connected to a permanent water source
in the ceiling. The shower is activated when
the user pulls on the large circular ring.

Floor-mounted emergency showers are

among the most common type found in public
schools. As shown in Figure 2.11, the shower
is activated by pulling on a triangular handle.
In addition, this emergency shower is marked
with a sign that allows students and teachers to
locate it easily.

Figure 2.11
Floor-mounted emergency shower

Privacy will be of concern to students should
they need to use the emergency shower. Some
teachers may ask students of the same gender
to form a circle around the emergency shower
so that the contaminated clothing can be
removed with some privacy. Another style of
emergency shower is equipped with a modesty
curtain that ensures privacy for the user

(Figure 2.12).

R

Figure 2.12
Modesty curtain
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1. The shower head should be between 826
and 960 from the surface of the yoor.

2. Emergency showers must provide 20
gallons of water per minute.

3. The water pattern must be at least 200 in
diameter at a distance of 600 from the yoor
surface.

4. The center of the water pattern should be at
least 166 from any obstructions.

5. A hands-free, stay-open valve is required to
activate the yow of water in one second.

6. The water supply must be continuous and
yow for 15 minutes without stopping.

7. The actuator handle must be easy to locate
and no higher than 696 above the yoor
surface.

8. Emergency showers must be identiped with
a highly visible sign.

9. The area around the shower must be well
lighted and uncluttered.

10. Showers must be located within 10
seconds from any workstation in the
laboratory or preparation room. The path to
the shower must be unobstructed.

11. Water temperature from the shower head
should be tepid (60890°F).

12. Emergency showers should be tested at
least weekly and inspected twice a year.
Allow water to yow though the unit for pve
minutes to clear rust, bacteria, fungi, and
other contaminants from the water lines.

13. Teachers and students must receive
instruction on the proper procedures for
using an emergency shower.

Accessibility

Wheelchair-bound students working in science
laboratories must have access to emergency
showers. The path from their work areas to the
shower must be uncluttered and wide enough
for the wheelchair to pass easily between
laboratory tables, desks, and other items
normally found in a chemistry laboratory.

The wheelchair accessibility guidelines for
emergency safety shower stations are as
follows:

A The minimum clear yoor space must be
48 inches in length by 30 inches in width
when there is a forward approach to the
emergency unit, and 30 inches in length by
48 inches in width when there is a parallel
approach. An additional 6- to 12-inch
clearance may be needed for alcoves or
shower stalls (Figure 2.13).

A The maximum high forward reach to an
emergency shower activator, such as a pull
rod or pull ring, is 48 inches. The maximum
high side reach to a shower activator with a
parallel approach is 54 inches (Figure 2.14).

—

Figure 2.13
Forward approach accessibility
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54 |
Figure 2.14

Side approach accessibility

* All emergency units must operate within one
second or less when activated, according
to ANSI Z358.1. Pull rods and chains
with rings are acceptable activators for
emergency showers, but each type should
have a closed handle, such as a full triangle
hand grasp (on a pull rod) or a full circle
grasp (on a pull ring). Each should be easily
identipable.

 All emergency units must be in accessible
locations that require no more than 10
seconds to reach. Time is critical in relieving
the pain and suffering of a chemical burn
victim.

A Activators should permit one-hand
operation and must not require tight
grasping, pinching, or twisting of the wrist.
The force required to activate the controls of
emergency equipment must not exceed pve
pounds.

52

» Teachers and students must receive

training on the purpose and proper use

of safety showers. They must be aware

that emergency equipment is in place for
studentsd safety. Periodic drills with the
students are recommended to reinforce
their knowledge about and awareness of the
equipment.

New teachers and students, including those
who are physically impaired, must be given
special attention to make certain that they
are included in a continuous safety program.

Paraphrased from Best(s Safety Directory
Theodore J. Ziegler, 1994

“For people in wheelchairs, it is

important for emergency equipment to be
barrier free with no obstructions, so that the
user can have the full benept of the prst-aid
device.”

Bob Spangler
Council of American Building Ofpcials, 1994
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Shower head should be
located between 820
and 960 above the yoor
surface.

Emergency Shower Specipcations

Hands-free, stay-open
valve activates shower in
one second or less.

Shower must supply a Hands-free, stay-open
yow of water at a rate L N valve activates eyewash
sufpcient to maintain the = = g in one second or less.
pattern for 15 minutes. ’%
W“Mﬁ —

The center of the / Accessible actuator must
water pattern must be = be no higher than 696
at least 160 from any above the jaor
obstructions. '
At 600 above yoor sur- Shower must provide
face, the water pattern 60" | | at least 20 gallons of
must be at least 200 in 54" = water per minute at 30
diameter. PS|

Water must be supplied
Water temperature should to the shower through a
be tepid (60890 FLL minimum 16 water line.

S —

Install shower within 10
seconds of hazard with
unobstructed travel path.

Activate once monthly to
yush contaminants from
the system.

Note: The emergency shower is not drawn to scale.
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Shower must provide at

Emergency Shower/Eyewash Specijpcations

Hands-free, stay-open

least 20 gallons of water
per minute at 30 PSI.

Shower head should be
located between 826 and
960 above yoor surface.

At 600 above yoor sur-
face, the water pattern
must be at least 200 in
diameter.

Outlet heads are

protected from airborne
contaminates.

Eyewash delivers at least
0.4 gallons of water per
minute at 30 PSI.

Install shower/eyewash
within 10 seconds of hazard
with unobstructed travel
path.

valve activates shower in
one second or less.

Accessible actuator must

be no higher than 696
above the yoor.

Outlet heads should be
positioned between 330
and 450 from the yoor.

Valve actuator is readily
accessible and able to
operated easily.

Hands-free, stay-open
valve activates eyewash
in one second or less.

Activate eyewash weekly and
emergency shower monthly
to yush contaminants from
each system.

Water must be supplied
to the shower through a
minimum 16 water line.

Water temperature should
be tepid (60890%FI

Note: The emergency shower is not drawn to scale.
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Hand-Held Drench Hoses

Hand-held drench hoses can provide additional
protection for students and teachers. However,
they are not meant to replace emergency
eyewash stations and safety showers, which
are required in all chemistry laboratories.

The drench hose line must be long enough

to reach an injured person who is in a prone
position, or to reach areas of the face and body
inaccessible to the pxed stream of water from
an eyewash or emergency shower.

School districts may choose to install hand-
held drench hoses in chemistry, integrated
physics and chemistry, and biology
laboratories as an extra precaution.

Several styles of hand-held drench hose are
available to schools. A countertop-mounted
type, shown in Figure 2.15, provides a single
stream of water. This type can be installed on
an existing emergency safety shower/eyewash
unit or on sink/countertop areas.

A wall-mounted eye/face wash and drench
hose provides the user with a dual stream of
water for yushing the eyes or for spot body
drenching.

Figure 2.15
Countertop-mounted drench hose

This style, shown in Figure 2.16, is equipped
with a stay-open valve that activates the yow
of water when a push plate is moved by the
user.

Figure 2.16
Wall-mounted eye/face wash
and drench hose

The socket-mounted eyewash and drench
hose, shown in Figure 2.17, also provides a
dual stream of water for stationary yushing of
the eyes or face, and it can be hand-held for
spot body drenching. As with the other models
mentioned, it has protective spray head covers
that yoat off when the yow of water begins.
This prevents some mineral and biological
contaminants from entering the head of the
unit.

Figure 2.17
Socket-mounted eye/face wash
and drench hose
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1. Drench hoses must provide a controlled
yow of water (3 gallons per minute) to yush
hazardous materials from the user.

2. The unit must produce a continuous yow of
water for at least 15 minutes.

3. The valve must go from the 00ff6 position
to the oono position in one second or less. It
should be resistant to corrosion.

4. The actuator valve must be easy to locate
and operate.

5. The line connecting the drench hose to the
water supply must be long enough to reach
an injured person laying in a prone position
on the yoor.

6. The unit must be connected to a continuous
source of water and protected from freezing.

7. Each drench hose location must be
identiped with a sign visible within the area
served by the unit.

8. The area around the drench hose must be
lighted and free of materials that could
interfere with its immediate use.

9. The water temperature should be tepid
(60390°F).

10. Drench hoses must be inspected annually
to ensure proper functioning of all their
parts.

11. Each unit should be activated for pve
minutes once a week to remove mineral
and biological contaminants from the
system.

12. Teachers and students must be instructed
on the location and proper use of the
drench hose.

Accessibility

Wheelchair-bound students working in science
laboratories must have access to the drench
hose. The path from their work areas to the
unit must be uncluttered and wide enough for
a wheelchair to pass easily between laboratory
tables, desks, and other items normally found
in a science laboratory.

The handle for activating the yow of water,
the actuator, must be within the reach of a
student in a wheelchair. According to the
Texas Accessibility Standards, the forward
reach distance for the student must not exceed
48 inches, and the side reach must not exceed
54 inches. This is the standard requirement for
access to a drench hose unit.

Hand-held drench hoses provide
support for emergency shower
and eyewash units but must not
replace them.
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Eyewash and Drench Hose Specipcations

Outlet heads must be
positioned between 336
and 456from the yoor
and at least 60 from the
nearest obstruction.

Outlet heads must be
protected from airborne
contaminants.

Unit must deliver at least
3.0 gallons of water per
minute through a 1/26
line for 15 minutes.

Water yow must be
controlled and at a low
velocity for noninjurious
rinse to both eyes.

Valve must go from 6off6
to 6oné in one second
and remain activated
until it is shut off inten-
tionally.

Valve actuator must be
readily accessible and
able to be operated easily
by the user.

Eyewash and drench Unit must be connected
hose unit must be identi- to an uninterruptible
ped with a highly visible water source of at least
sign. 30 PSI yow pressure.

Must be installed within

10 secondsd reach of Water temperature should
work stations and with be tepid (60890°F).
unobstructed travel path.

Units must be tested and
yushed at least weekly
and inspected annually.

Note: The drench hose unit is not drawn to scale.
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