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Silica in the Workplace—

The Federal Occupational Safety and Health Administration (OSHA) implemented a Special Em-
phasis Program (SEP) in 1996 aimed at reducing and eliminating the workplace incidence of silicosis.
Silicosis, one of the world's oldest known occupational diseases with reports dating back to ancient
Greece, is linked with exposure to crystalline silica.  The National Institute for Occupational Safety
and Health (NIOSH)  estimates that two million workers are exposed to crystalline silica on an an-
nual basis, and more than 100,000 of those workers are exposed to dangerous levels of silica
through abrasive blasting and rock drilling operations.  In fact, data from OSHA SEP investigations
show that employees were overexposed to silica dust in 22% of inspected workplaces between
January 1, 1996 and April 10, 1997.

What’s the big Deal?
Quartz is the second most common mineral in the earth’s crust and is a basic component of sand.
Amorphous sand, such as that sand found at the beach, does not represent a health hazard.  Rather,
it is the crystalline form of silica sand which is responsible for causing the debilitating disease known
as silicosis.  Silicosis is a type of pneumoconiosis or dust disease of the lungs.  Inhalation of dusts
containing crystalline silica particles causes the macrophages (defensive mechanisms for fighting
disease) in the lungs to break apart and release fluid into the lung's tissues.   This fibrotic condition
inhibits the ability of the lungs to work and extract oxygen from air.  Fibrosis also reduces the amount
of normal lung tissue and increases the risk for developing other lung diseases such as tuberculo-
sis.   Unfortunately, there is no known cure for silicosis.  Thus, it is extremely important to prevent the
formation and release of silica dusts during work operations.  Prevention of silica dust exposure
is the only answer for silicosis.

Each year there are approximately 300
worker deaths that are directly attributable
to crystalline silica exposure.  The NIOSH
Division of Respiratory Disease Studies
determined that the total number of U.S.
deaths with mention of silicosis from 1968
through 1992 was 14,313.  The state of Con-
necticut ranked 33 in the United States for
the total number of silicosis-related deaths
between 1988 and 1992. Continued on page 5....
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Steps to Safety" is:
a) issue appropriate PPE
b) guard the hazard
c) eliminate the hazard
d) isolate the hazard

7.  The hazard control method that
an employer should rely on as a
last resort is:
a) issue appropriate PPE
b) guard the hazard
c) eliminate the hazard
d) isolate the hazard

8.  Engineering controls can be an
effective means of protecting em-
ployees from overexposures.  An
example of an effective engineer-
ing control is:
a) warning signs
b) exhaust ventilation
c) shower and eyewash station
d) air monitoring

9.  Process safety management
refers to the management of:
a) hazardous chemical pro-
cesses
b) safety processes
c) chemical mfg. operations
d) the Red Sox

10.  April 23, 1997 marked the
tenth anniversary of a disasterous
event in the annuls of occupational
safety and health:
a) the Mianus river bridge collapse
b) the L'Ambiance Plaza construc-
tion site collapse
c) the Bhopal, India hazardous
chemical release
d) the Hartford Civic Center roof
collapse

Answers:
1.c,2.d,3.a,4.d,5.d,6.c,7.a,8.b,9.a,10.b

Hey, there's alot of good stuff in
this edition to keep you informed,
aware and safety-conscious.  No
fair taking this quiz, checking the
answers and thinking you can skip
the articles.  So spend a few min-
utes to peruse the contents and
then you should be ready for the
quiz.  OK, so one of the answers
isn't in the text - but I bet you
learned something anyway !!!

1.  The lead article ,"Silica in the
Workplace", states that quartz is

the second most common mineral
in the earth's crust.  The most
common is:
a) dirt
b) cubic zirconia
c) feldspar
d) sand

2.  Silicosis is a type of dust dis-
ease of the lung or:
a) phlebitis
b) hepatitis
c) tuberculosis
d) pneumoconiosis

3.  Which of the following activi-
ties is most likely to expose an in-
dividual to the dangerous crystal-
line form of silica sand:
a) rock drilling
b) digging in a sand box
c) building sand castles at the
beach
d) eating a sandwich

4.  Once contracted, the only
known remedy for silicosis is:
a) high doses of antibiotics
b) lung transplants
c) viewing reruns of "ER" and
"Chicago Hope"
d) there is no known cure for
silicosis

5.  Workers in what type of indus-
try have potential exposure to silica
in their day-to-day operations:
a) construction
b) cement manufacturing
c) public works
d) all the above

6.  The most effective hazard con-
trol method and the first of "Seven
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The Occupational Safety and
Health Act of 1970 requires that
employers furnish to employees
places of employment that are
free from recognized hazards.
In order to achieve safe and
healthful work environments,
employers must predict those
hazards which have the poten-
tial to cause serious harm to
their employees and then deter-
mine the best methods for pre-
venting those injurious situa-
tions.

Employers should begin the
process by evaluating their
work places for any and all
recognized hazards.  Since
employers cannot be in all
places at all times, it is
incumbent upon employees to
take an active role in the
process of recognizing predict-
able hazards.  Continuous com-
munication between manage-
ment and employees will ben-
efit both groups since activities
may occur without management
knowledge.  In addition, this
approach has an added benefit
of using the available expertise
and awareness of all involved.

Since all staff members should
be responsible for taking part in
the hazard recognition process,
a policy statement  that
communicates the message to
employees that safety is Continued on page 4....

everyone's responsibility might
read as follows:

“It is the intent of this
organization to furnish a place
of employment that is free
from recognized hazards.  In
order to maintain a safe work
place, we must constantly be
aware of conditions in all  ar-
eas that could produce inju-
ries or illnesses.Your coop-
eration in detecting hazards,
and in turn, reporting them is
a condition of your employ-
ment. Immediately inform
your supervisor of any situa-
tion that you feel affects your
health or safety on the job."

Upon recognition of an actual
or potential work place hazard,
the most effective hazard con-
trol method can be determined
through systematic consider-
ation of the following seven
steps:

1)  Eliminate  the  hazard,
or substitute the activity or
chemical such that the hazard-
ousness is reduced, or if this
is not possible...

2)  Isolate  the hazard, and if
this does not apply...

3)  Effectively guard  the haz-
ard, which may not be

possible, therefore requiring
employers to....

4)  Train employees  to work
safely near the hazard,

5)  Issue personal protective
equipment (PPE)  to eliminate
contact with the hazard,

6)  Conduct personal air
monitoring  (if applicable) to en-
sure that appropriate PPE has
been chosen, and finally...

7)  Seek medical treatment for
exposure if the above steps
have not prevented a hazardous
situation from occurring.

If step seven is reached, when
treatment for exposure occurs,
employers can add the following
steps to the list:

8)  Investigate  the reasons for
the accident,

9)  Issue fines or disciplinary
actions  to reinforce the preven-
tion of future incidents,

10)  Implement controls and
methods to eliminate future ex-
posures, and...

11) Reevaluate steps 1
through 7 .
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and/or safety interlocks to pre-
vent employee access is effec-
tive when designed and main-
tained correctly.  Training to
work safely near the hazard
(step 4) can be used in cases
where employee turnover is
minimal, and supervision by
safety-conscious persons is the
norm.

Employers are required by the
OSHA Standard 1910.132 to
conduct a Personal Protective
Equipment (PPE) Hazard
Assessment and correspond-
ing training of affected employ-
ees (step 5).  PPE is the last
resort level of protection
employers should rely on.  If
PPE fails, is not worn or fitted
properly, or is of the wrong type
for the hazard in question, an
employee will be exposed to the
hazard or contaminant of
concern.  Documentation that
PPE is effective is required in
certain cases such as noise and
airborne contaminants (step 6).

Each workplace situation will
dictate the type of prevention
which is the most effective.

Let's review the process of an-
ticipating, recognizing, evaluat-
ing, and controlling work place
hazards.

By eliminating the hazard (step
1), the problem is solved.  A
thorough investigation of meth-
ods that could be used to sim-
ply eliminate the hazard should
be exhausted.  Substitutions of
chemicals or equipment can
remove the hazard.  Otherwise,
the hazard can be eliminated
through effective engineering
controls, thus reducing the pos-
sibility that Murphy’s Law will oc-
cur( i.e. if it can happen, it will).

If the hazard cannot be
eliminated, isolate the hazard
(step 2) so that employee expo-
sure is avoided the majority of
the time.  Guarding the hazard
(step 3) with appropriate guards

Medical treatment for exposure
to the point of operation or
chemical (step 7) is a step taken
to minimize the effects of the in-
cident.  Keep in mind that the
effects of exposure to a hazard
may not be reversible in some
cases.

Employers need to evaluate
the potential effects of
recognized hazards, concen-
trating first on irreversible
hazards, and then progress
down the list of recognized
hazards until each has been
eliminated or controlled in the
most appropriate way.

Employers will be able to take
the necessary prudent steps to
eliminate the possibility of
employee injury  by ensuring that
all recognizable hazardous ac-
tivities are identified prior to any
employee exposures.

The CONN-OSHA Consultation
program is available to provide
consultation services at no
charge to assist with the identifi-
cation and correction of hazards
in the workplace.  A safety con-
sultant visited a sheet metal,
stamping, and fabrication shop of
30 employees.  The employer
was surprised to hear that a gov-
ernment agency was available to
provide these consultation ser-

vices.  Management was very in-
terested in the fact that  safety and
health program management as-
sistance was also available to
help “jump start” a  program that
was currently in its infancy.

This small company had minimal
resources available for safety and
health program development and
management.  The fact that the
CONN-OSHA consultant could

steer them in the most cost effec-
tive direction was precisely what
they wanted and needed.  After
hearing this, management imme-
diately requested a safety consul-
tation.

Production requirements change
rapidly at the establishment since
typically many different clients re-
quire only small batches of sheet
metal products.  Employees are

Continued from page 3...

✍

Continued on page 8...

The CONN-OSHA Consultation Program at Work
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Rock drilling, as shown above, has
the potential to expose construction
workers to harmful levels of silica
dust.

 SILICA IN THE WORKPLACE

Continued on page 6...

Continued from page 1....

Who has occupational
exposure to silica?
The most severe worker
exposures to crystalline
silica result from sandblast-
ing.  In general industry,
sandblasting may be done
to remove paint, oil, rust,
and dirt from objects that
will be repainted, treated,
or repaired.  Sandblasting
is also used to  finish tomb-
stones, etch or frost glass,
and smooth surfaces.

Operations in cement
manufacturing, foundries,
the electronics industry,
and the production of  abra-
sives, paints, soaps, and
glass materials may ex-
pose employees to silica
dust.

In the construction industry,
sandblasting may be done
to remove paint and rust
from stone buildings, metal
bridges, and tanks.  Other
construction activities that
may produce silica dust in-
clude jack hammer opera-
tions, rock/well drilling, concrete
mixing, concrete tunneling, and
brick and concrete block cut-
ting.

Many routine services con-
ducted by cities, towns and
state agencies throughout Con-

necticut have potential exposure
to silica in their day-to-day op-
erations.  Some examples are

street sweeping, catch basin
vacuuming, sandblasting, mixing
cement, excavation and other
construction activities.

Employers are required to pro-
vide and assure the use of ap-

propriate controls for crystalline
silica dust exposure.  OSHA
has a Permissible Exposure

Limit (PEL) for the maxi-
mum amount of airborne
crystalline silica that  em-
ployees may be exposed
to during a work shift.  En-
gineering controls such as
water sprays, blasting cabi-
nets,  wet drilling, enclosed
cabs, drill platform skirts,
exhaust ventilation and dust
collection systems must be
implemented to protect
employees from overexpo-
sures to the PEL.

What can employers
do to prevent silicosis?

Perform air monitoring of
worksites as needed and
when required by law.  Take
corrective action when
silica levels are excessive.

Air monitoring results pro-
vide a basis for determin-
ing the effectiveness of en-
gineering controls and
work pratices.

Post warning signs to identify
work areas where respirable
silica is present.

Install and maintain engineer-
ing controls to eliminate or
reduce the amount of silica in
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What can employees do
to limit their exposure to
crystalline silica?

Be aware of the health effects
of crystalline silica and that
smoking adds to the damage.

Know the work operations
where exposure to crystalline
silica may occur.

Participate in air monitoring or
training programs offered by
your employer.

Use type CE positive pressure
abrasive blasting respirators
for sandblasting.

For other operations where res-
pirators may be required, use
a respirator approved for pro-
tection against crystalline
silica-containing dust.  Do not
alter the respirator in any way.
Workers who use tight-fitting
respirators cannot have beards
or mustaches that interfere
with the unit's facepiece fit.

If possible, change into dispos-
able or washable work clothes
at your worksite.  Shower and
change into clean clothing be-
fore leaving your worksite.

Do not eat, drink, use tobacco
products, or apply cosmetics in
areas where there is dust con-
taining crystalline silica.

Wash your hands and face be-
fore eating, drinking, smoking,
or applying cosmetics outside
of work exposure areas.

Continued from page 5...

the air and the build up of dust
on equipment and surfaces.
Practice preventative mainte-
nance because the extreme
abrasiveness of silica dust
can damage control systems.

Substitute materials less
hazardous than crystalline
silica for abrasive blasting op-
erations when possible.  Plas-
tic pellets, glass beads, wal-
nut shells, or garnets are suit-
able replacements for silica
sand.  These substitutes may
initially cost more per pound
than sand, but they are
recyclable (for example, gar-
nets can be reused 6-7 times)
and overall prove to be more
cost-effective.

Use automatic blast cleaning
machines or cabinets that can
be operated from the outside
with gloved armholes.

Supply vacuums with high
efficiency particulate air
(HEPA) filters to vacuum work
areas.  Advise employees to
use wet cleaning methods to
minimize the resuspension of
settled particulates into the air.

Train workers about the health
effects associated with expo-
sure to crystalline silica.  Make
employees aware of the
methods and work practices
designed to control exposure
to health hazards at the job-
site.  Emphasize the impor-
tance of good housekeeping
and equipment maintenance
practices.

Establish a written respiratory
protection program, when
engineering controls alone are
insufficient to keep exposures to
air contaminants within safe
levels.  The program must pro-
vide information on the selection
and use of respirators. Employ-

ees must also be medically
cleared, fit-tested, and trained in
the use, limitations, and mainte-
nance of their respirators.

Provide medical examinations
for employees who may be ex-
posed to respirable crystalline
silica, as recommended by
NIOSH, and have chest X-rays
read by a specialist in dust dis-
eases.  Develop a plan for re-
ducing exposures of employees
whose chest X-rays show
changes that are consistent with
silicosis.

Maintain OSHA record keeping
logs for both occupational inju-
ries and illnesses and remind
your physician to report cases
of silicosis to the CT Depart-
ment of Labor. ✍
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Accidental releases of toxic, reac-
tive or flammable liquids and
gases in processes involving
highly hazardous chemicals have
the potential to produce devastat-
ing and sometimes irreversible ef-
fects.

Major releases of highly hazard-
ous chemicals in recent years  in-
clude the 1984 methyl isocyanate
incident at Union Carbide in
Bhopal, India,  that resulted in
more than 2,000 deaths; the 1989
Phillips 66 Chemical Plant release
of 85,000 pounds of four flam-
mable chemicals (isobutane, eth-
ylene, hexene and hydrogen) that
was responsible for 24 deaths and
132 injuries; the 1990 Arco Chemi-
cal incident resulting in 17 deaths;
the 1990 BASF incident that
caused 2 deaths and 41 injuries;
and the 1991 IMC incident that re-
sulted in 8 deaths and 128 injuries.
While these five incidents have
drawn international attention,
many other accidental chemical
releases have occurred.  Industrial
accidents involving highly hazard-
ous chemicals, such as those
mentioned above, provided the im-
petus for promulgating regulations
directed toward managing highly
hazardous chemical processes.

After the 1984 Bhopal incident, the
Occupational Safety and Health
Administration (OSHA) initiated its
own investigation of national pro-
ducers and users of methyl iso-
cyanate.  The results of the inves-
tigation indicated that although the
chemical industry was subject to
OSHA general industry standards,
these standards did not sufficiently
address chemical industry pro-
cess hazards.  Existing standards

only protected employees from
hazards associated with minor ac-
cidental releases and did not cover
employee safety and health issues
associated with major releases.

OSHA proceeded in 1985 by de-
veloping a demonstration program
of special inspections in a small
segment of the chemical industry
to examine established industrial
practices for preventing disastrous
chemical releases and to consider
ways in which the agency could
best protect employees from
highly hazardous chemicals.

OSHA issued a series of inspec-
tion directives that addressed sys-
tem safety evaluations of opera-
tions with catastrophic potential.
One important change in the di-
rectives was the expansion of the
scope of facilities that would  be
inspected.  It was recognized that
potentially hazardous chemical re-
leases were not limited to chemi-
cal manufacturing operations.  In-
dustrial settings in which large vol-
umes of  chemicals are used,
mixed, stored or otherwise
handled have the potential to pro-
duce catastrophic effects if they
are uncontrollably released into
the environment.

OSHA published a proposed stan-
dard, entitled “Process Safety
Management of Highly Hazardous
Chemicals”, in the Federal Reg-
ister (55 FR 29150)  on July 17,
1990.  The proposed standard es-
tablished a  management program
for highly hazardous chemicals, a
comprehensive approach that in-
tegrated technologies, proce-
dures, training, contractors, pre-
startup safety reviews, mechani-

cal integrity, hot work permits,
management of change, incident
investigations, emergency re-
sponse, and compliance safety
audits.

Approximately four months after
the publication of OSHA’s pro-
posed process safety manage-
ment standard, the Environmen-
tal Protection Agency's (EPA)
Clean Air Act Amendments
(CAAA) were enacted into law on
November 15, 1990.  The CAAA
required the Secretary of Labor in
coordination with the Administra-
tor of the EPA to promulgate, pur-
suant to the Occupational Safety
and Health Act of 1970, a chemi-
cal process safety standard to pre-
vent accidental releases of chemi-
cals which could pose a threat to
employees.  The CAAA required
the development of a list of highly
hazardous chemicals that incor-
porated toxic, flammable, highly
reactive and explosive sub-
stances.  Additionally, the CAAA
stipulated the minimum elements
of OSHA's process safety
managment standard.

OSHA issued its final process
safety management rule on Feb-
ruary 24, 1992, after two comment
periods and over 4,000 pages of
testimony.  The final rule,
1910.119, is intended to reduce
the risk of injury and impairment
associated with highly hazardous
chemicals.

Releases of highly hazardous
chemicals in Connecticut's pub-
lic sector will be featured in a fu-
ture issue of the CONN-OSHA
Quarterly.

A History of Process Safety Management Regulations

✍
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required, daily,  to perform many
duties such as set-up, change
overs and maintenance, and pro-
duction tasks on numerous types
of metal-working machinery.

Numerous hazards were identi-
fied by the consultant during a
walkthrough survey of the facility.
Physical hazards such as inad-
equate machine guarding were
recognized and program deficien-
cies were also noted.

Fifteen serious hazards were
documented.   Lack of adequate
employee training composed
three items, while two machine
guarding hazards were identified,
along with ten electrical-related
hazards.

In addition, several hazards clas-
sified as "other than serious" by
the agency, were identified .  Four
of these  hazards were facility-re-
lated and five were written pro-
gram deficiencies.

The employer initiated an aggres-
sive campaign to abate the iden-
tified hazards, and within three
weeks of report receipt had
abated fifteen of the twenty-four
items.

The employer then requested a
Training & Assistance visit con-
cerning Powered Industrial Truck
Usage.  During the training ses-
sion, the consultant also rein-
forced to both the employer and
employees the importance of ev-

eryday, continuous hazard recog-
nition.  The training session gave
employees an opportunity to
clearly understand that their in-
volvement is necessary to
achieve the safest possible work-
place.  At the conclusion of the
session, all participants indicated
that their hazard recognition skills
and awareness of ways to in-
crease the level of  workplace
safety were greatly improved.

The employer was pleased with
the safety-related consultative
assistance from the agency and
thereby requested a health con-
sultation to address employee
exposures to noise and metal
grinding dust.

✍
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