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INTRODUCTION
After the World Trade Center towers fell in the terrorist attacks of September 11, 2001, millions of tons of 
pulverized concrete and building materials filled the air, and eventually settled. This thick layer of dust and 
toxins represented a huge health threat that many clean-up workers and first responders were alarmingly 
unaware of.

Ray Basri is a Goshen internist and Middletown volunteer firefighter who is also a professor of medicine at 
New York Medical College in Valhalla. He was the first physician at the scene of the South Tower collapse. 
He said that two-inch-thick “moon dust” covered the entire area, and as first responders worked desperately 
to rescue and recover the people who were in the towers it stirred the dust up with every move. Basri noted, 
“The number of people exposed was huge.”

In fact, since the attacks, almost 10,000 first responders and others involved with the cleanup and recovery 
efforts have been diagnosed with cancer. Experts estimate that today more people died from the toxic 
exposure to the dust than those killed on that horrific Tuesday morning. Dr. Michael Crane, medical director 
of the World Trade Center Health Program Clinical Center of Excellence at Mount Sinai said, “Every time 
rescue and recovery workers moved something, a puff of smoke. They didn’t know what they were dealing 
with, didn’t have the sort of adequate equipment to protect themselves. No one has ever codified or 
captured all the stuff that was released from that pile. It’s an unknown exposure.”

Even away from Ground Zero, people were exposed to the dust. For example, Alex Sanchez had a job to 
clean the air ducts and ventilation systems in undamaged buildings near the site. He said, "What I saw was 
glistening particles of dust coming towards me, because I had a flashlight and this was a dark tunnel, so 
what I was illuminating was all these particles that I was breathing and digesting at the time." Alex worked in 
many different buildings, but only in two of them was he equipped with a face mask. Again, Dr. Crane notes 
that there are significant health consequences that resulted for many people that breathed in the 
dust-laden air, “[They] were eating the particles."
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THE DANGERS OF ULTRAFINE PARTICLES (UFP’S) | SILICA DUST
The events of September 11th, 2001 in New York City very likely represented one of the greatest releases of 
toxic dust in modern history. As we have noted, these toxic exposures have led to debilitating illnesses, and 
premature death among rescue, recovery, and cleanup workers. From cancers to respiratory illnesses and 
brain diseases, the health effects are serious and far-reaching.

Patients with exposure to this dust are particularly susceptible to tuberculosis (TB) infection—known as 
silicotuberculosis. It is theorized that the reason for the increased risk is that silica damages pulmonary 
macrophages, inhibiting their ability to kill mycobacteria.

Many respiratory complications are created from particulate dust because the particles tear the lung tissue 
and create tiny scars on the lungs, diminishing the ability of the delicate tissue to expand and fill with air. 
This means that pulmonary complications of silicosis include chronic bronchitis and limitations to airflow 
(indistinguishable from that caused by smoking), nontuberculous Mycobacterium infection, fungal lung 
infection, compensatory emphysema, and pneumothorax. Regardless of the specific diagnosis, it is clear 
that exposure to dust-filled particulates greatly impairs the lung tissue’s capacity to move air.

There is also new data revealing an association between silicosis and certain autoimmune diseases, 
including nephritis, scleroderma, and systemic lupus erythematosus.

In 1996, the International Agency for Research on Cancer (IARC) reviewed the medical data and classified 
crystalline silica as “carcinogenic to humans.” Numerous subsequent studies have been published 
confirming this risk. In 2006, Pelucchi et al. concluded, “The silicosis-cancer association is now established, 
in agreement with other studies and meta-analysis.” People diagnosed with silicosis lose an average 11.6 
years of life. 
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Dr. Byron Thomashow, medical director of the Center for Chest Disease and Respiratory Failure at New 
York–Presbyterian/Columbia hospital reported, “The drop-off in lung function [for patients with silicosis] 
initially is really quite significant and doesn't get better.” In contrast to people who overcome fire or smoke 
exposure, the lungs of people with exposure to dust and particulates do not usually recover.

Silica, often referred to as quartz, is a very common mineral. The dust created by cutting, grinding, drilling or 
otherwise disturbing these materials can contain crystalline silica particles. These dust particles are very 
small. According to the National Institute of Environmental Health Services, the size of dust emissions from 
silica-containing substances is small enough to be able to penetrate the body’s natural defenses (mucus 
membranes, cilia, etc.) and reach deep into the lungs, potentially causing serious health issues.

The size of silica dust particulates play a substantial role in how it affects humans. Our natural defenses help 
us to cough or sneeze larger particles out of our bodies. But those same defenses don’t keep out smaller 
particles—those that are smaller than 10 microns (or micrometers) in diameter, or about one-seventh the 
diameter of a single human hair. These particles get trapped in the lungs, while the smallest are so minute 
that they can pass through the lungs into the bloodstream, just like the essential oxygen molecules we need 
to survive.

250 micrograms/
cubic meter of air

50 micrograms/
cubic meter of air

PRE-2016 2016

IN 2016, OSHA REDUCED THE PEL OF RESPIRABLE CRYSTALLINE
SILICA AVERAGED OVER AN 8-HOUR SHIFT BY 5X.
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OSHA REGULATIONS
Workers who are exposed to respirable crystalline silica dust are at increased risk of developing serious 
silica-related diseases. In order to protect your employees, contractors will want to adopt and maintain 
safety standards for dust exposure and OSHA’s standard requires employers to take steps to protect workers 
from exposure to these dangerous dust particles.

Employers can either use a control method or they can measure workers’ exposure to silica and 
independently decide which dust controls work best to limit exposures in their workplaces to the 
permissible exposure limit (PEL).

Table 1: Specified Exposure Control Methods When Working With 
Materials Containing Crystalline Silica 

Equipment/Task Engineering and 
Work Practice 
Control Methods

Required Respiratory 
Protection and Minimum 
Assigned Protection 
Factory (APF)

Handheld power saws 
(any blade diameter)

Use saw equipped with 
integrated water delivery 
system that continuously 
feeds water to the blade.

Operate and maintain tool 
in accordance with 
manufacturer’s 
instructions to minimize 
dust emissions.

∙ When used outdoors.

∙ When used indoors or 
 in an enclosed area

None

APF 10

APF 10

APF 10

≤ 4 hrs/shift > 4 hrs/shift
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OTHER ITEMS THAT MAY CONTAIN SILICA DUST

For example, construction tasks that involve disturbing concrete can utilize effective dust control methods, 
such as using water to keep dust from getting into the air or using a vacuum dust collection through HEPA 
filtered systems to capture dust. In some operations, respirators may also be needed. Employers who follow 
these standards correctly are not required to measure workers’ exposure to silica from those tasks and are 
not subject to the PEL.

Employers who do not fully implement a control method must constantly measure silica exposure for
their workers:

 • Determine the amount of silica that workers are exposed to, no more than 25 µg/m3
 (micrograms of silica per cubic meter of air), averaged over an 8-hour day; after the 25
 microgram limit is reached, dust containment methods must be implemented.

 • Protect workers from respirable crystalline silica exposures above the PEL of 50 µg/m3, 
 averaged over an 8-hour day by using dust controls or respirators keep levels below the
 permissible exposure limit.

Keep in mind that regardless of which exposure control method is used, all construction employers covered 

by the standard are required to:

 • Establish and implement a written exposure control plan that identifies tasks that involve 

 exposure and methods used to protect workers, including procedures to restrict access to work

 areas where high exposures may occur;

 • Designate a competent person to implement the written exposure control plan;

 • Restrict housekeeping practices that expose workers to silica, such as use of compressed air
 without a ventilation system to capture the dust and dry sweeping, where effective, safe 
 alternatives are available; Offer medical exams—including chest X-rays and lung function
 tests—every three years for workers who are required by the standard to wear a respirator for 30 
 or more days per year;

 • Train workers on the health effects of silica exposure, workplace tasks that can expose them to
 silica, and ways to limit exposure; and

 • Keep records of workers’ silica exposure and medical exams.

Many common construction materials 
contain silica including, asphalt, brick, 
cement, concrete, drywall, granite 
and quartz countertops, grout, 
mortar, stone, sand, travertine and 
ceramic tile. Processes that are used 
to control or contain silica dust when 
disturbing concrete may be 
applicable when performing work 
related to these other materials.
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CONTAINMENT OPTIONS

The use of a HEPA filtered air scrubber, 
or negative air machine will produce 
negative air pressure in the work space 
and help to remove airborne particulate 
during the repair process. This negative 
air should be ducted to the exterior of 
the property when possible.

Signage is required for contained work areas for any 
project where silica dust will be generated.

The placement of containment can include specific 
rooms where work is being performed, isolating the area 
from other rooms. For larger rooms, this may include the 
placement of critical barriers so that the room
is divided.

Additionally, HVAC supply and return should be contained 
for all projects, whether the system is functioning or not.

The use of tension posts and zip doors may be applicable 
for any containment process. Hard barrier and reusable 
systems are also available for use in residential and 
commercial properties. Keep in mind that access to and 
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Critical barriers are recommended for areas where 
silica dust will be generated. Poly sheeting (min 6mm) 
should be placed at areas where work space 
boundaries meet non-work space areas. The use of 
adhesives and other anchoring tools (commonly,
blue tape and staples) to secure the containment, 
and to make it as airtight as possible should be a 
consideration in every project.

from the work space to the exterior of the property will likely be required, and should become a part of your 
containment placement strategy. The potential removal of large pieces of concrete, the use of 
wheelbarrows, and large tools like jack hammers is something that should be considered prior to the 
installation of your containment system.



Once the repair work has been completed, 
cleaning the tools used in the work space 
should be considered prior to their removal 
from the property. Debris that is being 
removed from the work space can either be 
bagged, or misted and wiped in the 
contained work space prior to their removal.

For cleanup of non-porous items, using any 
process that will make the silica dust 
become airborne, like dry sweeping or using 
compressed air is not recommended. The 
use of HEPA vacuums, and wet wiping these 
materials will minimize the potential for any 
particulate to become re-suspended in the 
air space.

CLEANUP REQUIREMENTS 

Porous and semi-porous items should be removed from the work space 
prior to the start of any repair work. Items left in the work area that have 
been exposed to silica dust contamination will require HEPA vacuuming.

For properties where the HVAC system was subject to contamination of 
silica dust, the ductwork and mechanical components of the system 
should be cleaned. The remaining surfaces inside of the work space 
should be HEPA vacuumed, and then wet wiped. 

Actionable
HMRHEPAVAL
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Without sufficient containment, or a water-based process for projects that involve the breaking, drilling, 
cutting, or sawing of concrete, silica dust contamination can affect the interior of an entire property, and 
this issue can require very labor-intensive cleanup processes.

EFFECTS OF CROSS CONTAMINATION

The microscopic size of silica dust allows the particulate to get into 
upholstered furniture items, HVAC systems, cabinets, clothing, carpet, and 
virtually every surface that can be found in a residential or commercial 
property. Items that are either porous or semi-porous have the greatest ability 
to cause difficulty in the cleanup process. Non-porous items are also 
affected, but for these surfaces the cleanup process is less difficult.

The primary concern with silica is in the aerosolization of the dust during the 
breaking, saw cutting, drilling, or grinding process. Outside of these 
processes, silica dust does not pose substantial risk. So, transporting these 
items from the work space to the exterior of the property does not require 
that containment be set up for any access areas used for this purpose.

If there is a continuous run of flooring materials (like tile and grout) that will 
need to be removed as a result of the repair work, then containment options 
will need to be considered. 
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There is no known cure for silicosis,
but it is 100 percent preventable by 
utilizing OSHA silica exposure 
safety procedures. Treatment 
options are limited. Once lung 
tissue is scarred it cannot be 
repaired. Physicians usually instruct 
their patients to permanently 
remove themselves from exposure 
zones, avoid respiratory irritants, 
and quit smoking. Silicosis often 
comes
with respiratory infections, so 
preventative antibiotics may also
be prescribed.

That said, the best way to avoid
the horrific and debilitating 
consequences of silicosis is to 

PREVENTION

The saying goes, “When you know better, you do better.” Many of the hazardous dust conditions that existed 
at the World Trade Center cleanup have now been studied and identified. Definitive correlation between 
silica dust and respiratory illness has been established. Given the irreversible dangers that small airborne 
particulates present to workers, contractors need to take appropriate precautions to protect their 
employees and their customers by reducing exposure and contamination.

Educate your teams and employ sufficient safety protocols to protect them and their families. Help them 
understand that while silicosis is irreversible, it is completely preventable. Your commitment to safety will 
make a huge difference in your company and in the entire restoration and construction industry.

CONCLUSION

EXPOSURE TO CRYSTALLINE SILICA
DUST CAN CAUSE CANCER

OR SILICOSIS

prevent it from occurring 
altogether. Employers who are 
involved with the use and 
handling of silica in the 
workplace are required by law to 
install or employ various 
measures to ensure worker 
exposure is below a dangerous 
level, and it is every worker’s 
responsibility to abide by those 
safety standards.
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The Respirable Crystalline Silica construction standard, 29 CFR § 1926.1153, became enforceable on 
September 23, 2017. The standard establishes a new 8-hour time-weighted average (TWA) Permissible 
Exposure Limit (PEL) of 50 µg/m3, an action level (AL) of 25 µg/m3, and a host of ancillary requirements.

During the first 30 days of enforcement, OSHA will carefully evaluate good faith efforts taken by employers 
in their attempts to meet the new construction silica standard. OSHA will render compliance assistance and 
outreach to assure that covered employers are fully and properly complying with its requirements.

Given the novelty of the Table 1 approach, OSHA will pay particular attention to assisting employers in fully 
and properly implementing the controls in the table. OSHA will assist employers who are making good faith 
efforts to meet the new requirements to assure understanding and compliance.

If, upon inspection, it appears an employer is not making any efforts to comply, OSHA's inspection will not 
only include collection of exposure air monitoring performed in accordance with Agency procedures,
but those employers may also be considered for citation. Any proposed citations related to inspections 
conducted in this time period will require National Office review.

To ensure effective implementation of the new standard, OSHA has developed interim inspection and 
citation guidance to be released prior to termination of this memorandum. The compliance directive will be
finalized thereafter.

Regional offices are advised to contact the Office of Health Enforcement at 202-693-2190 with questions 
regarding enforcement of the new silica rule. 

Employers who fail to put protection into place for their workers will be fined by OSHA and possibly sued by 
employees. OSHA already appears to be stepping up enforcement and penalty assessments. Penalties for 
non-compliance have been increased from $7,000 per serious violation to $12,741. Penalties also may be 
assessed per day for failures to abate and the penalty also may be increased to $124,709 for willful or 
repeated violations.

Recent examples:

 • OSHA fined an Austin, Texas, area manufacturer $459,918 for a long list of health and
  safety violations.

 • In May 2016, a citation of $62,370 was leveled against a Wisconsin company that
  “overexposed three workers to silica.” According to OSHA, “One employee’s exposure
  was determined to be more than twice the recommended time-weight allowance.”

 • In August 2016, a different Wisconsin company was hit with $56,950 in proposed
  penalties for overexposing employees to respirable crystalline silica, noise and carbon
  monoxide, and for failing to implement an appropriate training program.

 • In November 2016, OSHA found workers in Ohio exposed to air contaminants, such a
  silica, noise and other hazards, for which a penalty of $159,631 was proposed.

OSHA’s On-Site Consultation Program offers free, confidential occupational safety and health services to 
small and medium-sized businesses in all states and several territories across the country, with priority given 
to high-hazard worksites. On-Site consultation services are separate from enforcement and do not 
result in penalties or citations. Consultants from state agencies or universities work with employers to 
identify workplace hazards, provide advice on compliance with OSHA standards, and assist in establishing 
and improving safety and health management systems. To locate the OSHA On-Site Consultation Program 
nearest you, call 1- 800-321- OSHA or visit www.osha.gov/consultation.

References:
https://www.lung.org/our-initiatives/healthy-air/outdoor/air-pollution/particle-pollution.html

https://bosstek.com/silica-dust-compliance/silica-particle-size-behavior/

https://en.wikipedia.org/wiki/Health_effects_arising_from_the_September_11_attacks

https://theconversation.com/explainer-what-is-silicosis-and-why-is-this-old-lung-diseasemaking-a-comeback-80465

https://www.osha.gov/Publications/OSHA3681.pdf

https://www.safetyservicescompany.com/industry-category/damaging-effects-silica-workplace/

http://www.sy-klone.com/blog/2017/08/24/silica-litigation-is-this-the-next-asbestos-and-shouldyour-company-be-
worried/
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