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Introduction
In 1936, the U.S. House of Representatives 
Committee of Labor convened and conducted 
an inquiry into the massive silicosis epidemic 
at the Hawk’s Nest Dam and Tunnel Hydro-
electric Power Project (Rukeyser, 1936). This 
project was noted as the worst occupational 
and public health disaster in the history of the 
U.S. It affected nearly 2,000 workers, many 
of whom developed acute silicosis, became 
ill, and died after being exposed to respirable 
crystalline silica (Cherniack, 1986; Crandall, 
Parnell, & Spillan, 2009; Goodwyn, 2006a; 
Greenberg, Waksman, & Curtis, 2007; Harsh-
barger, 2009; Rampton & Stauber, 2002; Stal-
naker, 2006; Thomas & Kelley, 2010; “Victim 
of Silicosis,” 1936). 

Silicon dioxide (silica) is a mineral found 
naturally in most rock beds, constituting 
approximately 59% of the Earth’s crust. It 

occurs at varying concentrations in rocks 
such as granite (25%–40% silica), sandstone 
(67% silica), or slate (30%–40% silica). Silica 
major categories are the crystalline or non-
crystalline forms, with multiple subforms. 
The noncrystalline forms include coesite, 
keatite, and lechatelierite and are less toxic 
than the crystalline forms. The crystalline 
forms include cristobalite, quartz, and tridy-
mite (Ahasic & Christiani, 2011; American 
Public Health Association [APHA], 1995; 
Castranova & Vallyathan, 2000; Glenn, 2008; 
Greenberg et al., 2007; Jackson, 2012; Leung, 
Yu, & Chen, 2012; Muetterties, O’Halloran-
Schwartz, & Wang, 2003; National Toxicol-
ogy Program, 2016; Occupational Safety and 
Health Administration [OSHA], 2013; Smith, 
1992; Stocker, 2006; U.S. National Library of 
Medicine, 2014; World Health Organization 
[WHO], 2000).

Crystalline silica is found in almost all 
construction, manufacturing, maritime, and 
general industries and their associated occu-
pations (Table 1.) Quartz, the most abundant 
crystalline form, is the “major component of 
granite, gypsum, sand, soil, and stone. Quartz 
is present in lessor amounts in asphalt, brick, 
cement, concrete, and mortar” (Stocker, 
2006). Finer grains of silica are known as 
“flour,” and may be found in specific prod-
ucts such as abrasive cleaners, grouting, metal 
polish, paper, plastics, sandpaper, and tooth-
paste (APHA, 1995; Castranova & Vallyathan, 
2000; Cherniack, 1986; Ehrenberg, 2012; 
Greenberg et al., 2007; National Institute for 
Occupational Safety and Health [NIOSH], 
2004a, 2004b; Rampton & Stauber, 2002; 
Steenland & Ward, 2014; Thomas & Kelley, 
2010; U.S. Department of Labor [U.S. DOL], 
2012b; Vupputuri et al., 2012; WHO, 2012; 
Ziskind, Jones, & Weill, 1976). 

Respirable crystalline silica or dust can be 
harmful. To be classified as respirable, silica 
particles must be <10 µg in diameter. Parti-
cles usually are formed when workers chip, 
cut, drill, grind, or pulverize objects that 
contain the crystalline silica. When particles 
are inhaled, they become settled in the bron-
chioles and alveoli of the lungs. The body’s 
response to these foreign substances is to 
encapsulate, remove, or destroy them. Nor-
mally any damaged lung tissue is repaired; 
however, during the silica removal process, 
pulmonary tissue can remain damaged, caus-
ing a thickening and scarring (called pulmo-
nary fibrosis). This damage over time even-
tually restricts the person’s ability to breathe 
(Ahasic & Christiani 2011; Bang, Attfield, 
Wood, & Syamlal, 2008; Castranova & Vally-
athan, 2000; Cherniack, 1986; Greenberg et 
al., 2007; Jackson, 2012; Leung et al., 2012; 
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Muetterties et al., 2003; National Toxicol-
ogy Program, 2016; NIOSH, 2004a, 2004b, 
2014; U.S DOL & NIOSH, 1996; OSHA, 
2013; Pietrykowski & Tobin, 2002; Rampton 
& Stauber, 2002; Steenland & Ward, 2014; 
Thomas & Kelley, 2010; U.S. DOL, 2012b; 
Vupputuri et al., 2012; WHO, 2000, 2012; 
Ziskind et al., 1976). 

In 2013, the Occupational Safety and Health 
Administration (OSHA) requested a change 
to the permissible exposure limit (PEL) of 
respirable crystalline silica. In their report, 
they proposed to decrease the current (1971) 
PEL standards because it posed a significant 
occupational health risk, including cancer 
(Harding, 2014; Markowitz & Rosner, 1995; 
National Toxicology Program, 2016; OSHA, 
2013; Steenland & Ward, 2014; WHO, 2012).

OSHA (2013) stated, “exposure to respi-
rable crystalline silica is the only known 
cause of silicosis.” They added that it is “the 
oldest known occupational lung disease and 
is still today the cause of significant prema-
ture mortality.”  

It is estimated that over two million work-
ers in the U.S. are chronically exposed to sil-
ica each year. Of these, approximately 3,600–

7,000 workers will be newly diagnosed with 
silicosis, with 200–300 deaths occurring 
(Ahasic & Christiani, 2011; Bang et al., 2008; 
Castranova & Vallyathan, 2000; Greenberg 
et al., 2007; Harding, 2014; Muetterties et 
al., 2003; NIOSH, 2004b, 2014; U.S. DOL & 
NIOSH, 1996; OSHA, 2004, 2013; Rampton 
&  Stauber, 2002; Raymond & Wintermeyer, 
2006; Rosenman, Reilly, & Henneberger, 
2003; Rosner & Markowitz, 1995; Stalnaker, 
2006; Steenland & Ward, 2014; Thomas & 
Kelley, 2010; Ziskind et al., 1976). 

OSHA (2013) stated “silicosis-related mor-
tality and morbidity statistics are likely to be 
understated. This is due to misclassification 
of causes of death . . . errors in recording 
occupation on death certificates, misdiagno-
sis of disease by healthcare providers,” and 
because there is no national silicosis disease 
surveillance system in the U.S. It is estimated 
that if the newly proposed PEL standards are 
implemented, 1,700 new cases of silicosis 
will be avoided, saving approximately 700 
lives each year (Glenn, 2008; Harding, 2014; 
National Toxicology Program, 2016; Steen-
land & Ward, 2014; Thomas & Kelley, 2010; 
WHO, 2012). 

Silica History
Silica-related lung disease has been described as 
early as Hippocrates (460 B.C.–370 B.C.) using 
such terms as grinders rot, industrial phthi-
sis, masons disease, miners phthisis, potters 
consumption, stone cutters consumption, and 
tunnelitis (Cherniack, 1986; Greenberg et al., 
2007; Hoffman, 1922; Muetterties et al., 2003; 
Rampton & Stauber, 2002; Rosner & Markow-
itz, 2006; Shapiro, 2005; Stalnaker, 2006). 

Prior to its discovery, silicosis was diag-
nosed as being tuberculosis, pneumonia, 
or pneumoconiosis by clinicians and pub-
lic health professionals who suspected that 
organisms were responsible for a worker’s 
lung disease (Rosner & Markowitz, 1991). 
Cherniack (1986) reported that in Britain 
“the direct association between exposure to 
siliceous dusts and morbid fibrosis of the 
lungs was established as early as 1860.” The 
term silicosis was used as early as 1870 (Zis-
kind et al., 1976). British physicians “had 
produced sound and detailed descriptions 
of [chronic silicosis]” that encouraged the 
British industry to implement changes in the 
workplace (Cherniack, 1986).

Practices to decrease silica dust and dust par-
ticle exposure, such as dry drilling, were either 
prohibited or replaced with wet drilling by 
1897. Wet drilling is an attempt to diminish the 
airborne dust by wetting the silica substance 
being cut, drilled, grinded, or pulverized. 
This method somewhat protects the worker; 
however, most industries were reluctant to 
implement wet drilling because it significantly 
slowed productivity (Cherniack, 1986; Jordan, 
1998; Stalnaker, 2006; Synder, 2010). 

In the U.S., meanwhile, workers continued 
to be diagnosed with silicosis because 
•	 the U.S. declined to follow British prac-

tices, primarily due to limited resources 
to implement, regulate, and enforce these 
methods; 

•	 clinicians remained firm and persistently 
blamed organisms as being responsible for 
the disease;

•	 industry and their insurers refuted allega-
tions of substandard working conditions; 
and

•	 industry and their insurers manipulated 
scientific literature by suppressing scien-
tific findings to ensure the industry was 
safe from liability (Cherniack, 1986; Egil-
man, Bird, & Lee, 2013; Markowitz & Ros-
ner, 1995; Rosner & Markowitz, 1995). 

Type of Industry/Occupations Where Silica Dust Exposure Occurs 
(Partial List)

Industry/Trades Occupation/Duties

Agriculture Farmers, farm laborers

Automotive repair Mechanics, auto-body bonding, fillers, repairs

Construction/demolition Carpenters, laborers, masons, plumbers, truck drivers, pipe fitters, 
jack hammering, milling, railroad rehabilitation, bridge/road/highway 
construction/repair, drywall finishing, roofing, track tie laying

Dentistry Dental technicians, dental equipment and supplies, dental laboratories

Foundry Castings, molds 

Fracking Refilling operations of hoppers, sand blenders/movers, transfer belts, 
vehicle traffic

General industry Boiler repair, metal preparation, paving, petroleum refining, abrasive/sand 
blasting, smelting

Hobbyists Artisans, ceramics, glass blowing, pottery

Manufacturing Abrasives, concrete, cookware, detergents, enamels, etching, fiberglass, 
flooring, foundry, glass, jewelry, porcelain, steel, textiles

Maritime Rust removal, sandblasting, ship building, surface preparation

Masonry Brick laying, buffing, grinding, lettering, stone cutting, polishing

Mining Blasting, crushing rock, drilling, mining, quarrying, sand screening, 
tunneling, vehicle traffic

TABLE 1
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In 1908, Frederick L. Hoffman, a U.S. statis-
tician for the Prudential Insurance Company of 
America, reported and later published a study 
in 1918 using statistical analysis that identified 
silicosis as a distinct condition from other types 
of lung diseases (Hoffman, 1918; Rosner & 
Markowitz, 1991). His study blatantly disputed 
the clinicians view and “gave legitimacy . . .  that 
dust was dangerous to [one’s] health” (Rosner 
& Markowitz, 1991). After his study, workers 
in the U.S. experiencing symptoms from crys-
talline silica or silica dust exposure were now 
said to have “silicosis” (Greenberg et al., 2007; 
Muetterties et al., 2003; Shapiro, 2005). 

Hoffman then looked at various industries to 
determine if workers who had been diagnosed 
with tuberculosis actually had silicosis. During 
the 1920s, he and others published studies of 
granite worker illnesses. One study reported 
that over 90% of Vermont granite workers 
had contracted silicosis, some of whom had 
been misdiagnosed as acquiring tuberculosis 
(Hoffman, 1922; Rosner & Markowitz, 2006; 
Stocker, 2006). Hoffman later said that it wasn’t 
until the tragedy at Hawk’s Nest, however, that 
public awareness became heightened.

By the 1950s, silicosis was generally con-
sidered a disease of the past and essentially 
was forgotten. Shapiro (2005) reported, “arti-
cles were written about how silicosis was only 
a concern to minority workers and workers 
who were hypersensitive to dust.” The indus-
try even made attempts to hide this problem 
by blaming unhygienic and primitive condi-
tions as its cause, and often chastised physi-
cians for diagnosing silicosis cases (Egilman 
et al., 2013; Markowitz & Rosner, 1995; Ros-
ner & Markowitz, 1995; Thomas & Kelley, 
2010). Many of these attempts failed because 
“the federal government had to intervene and 
regulate [the] industry in order to control the 
growing problem of silicosis” in the industry 
(Shapiro, 2005). 

Silicosis Clusters in the U.S.

West Virginia
The Hawk’s Nest Tunnel Project (1930–1931) 
was a hydroelectric power plant construction 
plan of Union Carbide and Carbon Corpora-
tion (UCC) to divert 5 miles of rivers in Gauley 
Bridge, West Virginia. The project required 
blasting and drilling through Gauley Mountain 
to construct multiple dams, tunnels, and power 
stations along the rivers to supply hydroelectric 

power to UCC subsidiaries (Ahasic & Chris-
tiani, 2011; Cherniack, 1986; Crandall et al., 
2009; “Giant Undertaking,” 1930; Goodwyn, 
2006a; Greenberg et al., 2007; Harshbarger, 
2009; Jordan, 1998; Lucas & Paxton, 1999, 
2006; Rampton & Stauber, 2002; Stalnaker, 
2006; “Victim of Silicosis,” 1936). 

The project employed over 5,000 poor, 
black, migrant workers, of which more than 
half worked underground blasting and drill-
ing through almost pure (96%–99.44%) crys-
talline silica. Crystalline silica had become a 
priceless commodity and was extensively used 
in the electro-processing of steel. UCC denied 
knowledge of its abundance, however, and pur-
posely altered their previously proposed plans 
to widen sections of the tunnels for no known 
engineering reason. By the time the project 
was completed, UCC had mined over 300,000 
tons of ore, processed by their own metallurgic 
plant downstream (Cherniack, 1986; Crandall 
et al., 2009; Egilman et al., 2013; Goodwyn, 
2006a; Greenberg et al., 2007; Jordan, 1998; 
Kendall, 2012; Muetterties et al., 2003; Ramp-
ton & Stauber, 2002; Shapiro, 2005; Spangler, 
2008; Stalnaker, 2006; Steenand & Ward, 2014; 
Stocker, 2006; Thomas & Kelley, 2010; “Victim 
of Silicosis,” 1936). 

UCC engineers supervised the project 
contractors and set aggressive deadlines 
that determined the pace of how the excava-
tion proceeded. Men worked under deplor-
able conditions because UCC implemented 
dry drilling procedures, required extended 
underground working hours, and failed to 
collect dust samples for testing. They pur-
posely ignored the use of appropriate respira-
tory equipment and did not implement the 
necessary safety precautions and ventilation 
requirements (Ahasic & Christiani, 2011; 
Cherniack, 1986; Jordan, 1998; Kendall, 
2012; OSHA, 2013; Rampton & Stauber, 
2002; Rosner & Markowitz, 2006; Spangler, 
2008; Stalnaker, 2006; Stocker, 2006; Thomas 
& Kelley, 2010; “Victim of Silicosis,” 1936).

Cherniack (1986) reported that “measures 
for [silicosis] prevention through ventilation 
and moisture were in wide use” throughout 
the mining industry and that workers at 
Hawk’s Nest were “deprived . . . of [these] 
protective provisions.” UCC would always 
“appear” to comply with industry standards, 
however, when mine inspectors performed 
their site visits (Cherniack, 1986, 2015; Ken-
dall, 2012; Spangler, 2008; Synder, 2010).

There is a significant degree of conflict-
ing information regarding the exact number 
of men who became ill and died during this 
project. The conflicting numbers were due 
to alleged coercion and misrepresentation 
by company personnel and the destruction 
of company, death, and medical records. The 
project was completed in 18 months with 
over 75% of the workers becoming ill or hav-
ing died. UCC physicians diagnosed them 
with tunnelitis, pneumonia, or tuberculosis; 
however, it was later determined they had 
actually died of acute silicosis. 

The public first heard of the Hawk’s Nest 
tragedy when silicosis lawsuits began to sur-
face against UCC by sick workers or their 
surviving family members. UCC requested the 
help of their insurance company, who eagerly 
complied because they had known years ear-
lier that workers would acquire silicosis over 
time. The congressional inquiry into the 
Hawk’s Nest tragedy clearly identified that 
corporate greed and profits were placed before 
worker safety. This disaster ultimately led to 
the creation of new occupational safety stan-
dards and regulations to reduce the amount of 
silica exposure to workers (Centers for Disease 
Control and Prevention [CDC], 2005; Cherni-
ack, 1986; Crandall et al., 2009; Egilman et al., 
2013; Goodwyn, 2006a, 2006b; Greenberg et 
al., 2007; Harshbarger, 2009; Kendall, 2012; 
Markowitz & Rosner, 1995; Muetterties et al., 
2003; Pietrykowski & Tobin, 2002; Rampton 
& Stauber, 2002; Rosner & Markowitz, 1995; 
Shapiro, 2005; Spangler, 2008; Stalnaker, 
2006; Stocker, 2006; Thomas & Kelley, 2010; 
“Victim of Silicosis,” 1936; West Virginia 
Department of Commerce, 1930; Ziskind et 
al., 1976).

Louisiana
In the late 1960s, Louisiana sandblasters and 
painters who worked in the shipyard indus-
try, painting and refitting ships and steel 
structures, began complaining of chest pain 
and difficult or labored breathing (dyspnea). 
Thomas and Kelley (2010) reported sand-
blasters would often “sandblast . . . residue in 
the poorly ventilated inner walls of . . . ship 
bottoms.” 

After two workers died from silicosis, Ros-
ner and Markowitz (2006) reported, “Tulane 
University . . . began a series of epidemiologi-
cal studies which documented widespread 
silicosis among shipyard workers” (Bobear, 
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Hanemann, & Beven, 1962; Goodier, Bou-
dreau, Coletta, & Lucas, 1974; Rosner & 
Markowitz, 1995, 2006). One of the studies 
identified 103 workers, 83 of whom demon-
strated clinical evidence of progressive silico-
sis and 28 died (Bailey et al., 1974). Rosner 
and Markowitz (2006) stated that shortly 
thereafter, “the Occupational Safety and 
Health Act of 1970 became law [which] cre-
ated OSHA and NIOSH.” NIOSH was estab-
lished to develop scientifically sound stan-
dards for occupational hazards and OSHA’s 
mandate was to enforce safe and healthy 
work practices. NIOSH then began releas-
ing hundreds of new workplace standards for 
hazards considered immediately dangerous 
to a worker’s life and health, in an effort to 
reform specific industries. 

Texas
In the 1970s, the demand in petroleum and 
petroleum-made products generated fuel 
shortages. Thousands of jobs in the petro-
leum industry were created. Migrant work-
ers, mostly Mexican, would sandblast and 
recondition abandoned oil equipment, pipe-
lines, and storage tanks from oil fields that 
had previously discontinued their operation 
(CDC, 1990; Raymond & Wintermeyer, 
2006; Rosner & Markowitz, 1995, 2006; Sha-
piro, 2005; Thomas & Kelley, 2010). 

In 1974, Boeing was contracted by NIOSH 
to look at the abrasive industry and concluded 
the abrasive industry had no interest in work-
ers’ safety, citing poor machine maintenance 
and improper fit of workers’ face masks and 
respirators. Boeing felt the equipment manu-
facturer should be held accountable equally 
for a worker’s health and recommended the 
manufacturer design safer equipment (Blair, 
1974; Markowitz & Rosner, 1995; Rosner & 
Markowitz, 1995). 

NIOSH subsequently proposed new regula-
tions to limit a sandblaster’s exposure to silica 
by controlling the silica concentrations and 
prohibiting the use of silica during abrasive 
blasting operations (Markowitz & Rosner, 
1995; Rosner & Markowitz, 1995). Industry 
leaders, recognizing there would be a cost 
incurred by them for new abrasives and equip-
ment, again placed profits over workers’ health 
and safety and mobilized together to success-
fully lobby against the impending regulations. 

Then in 1988, 10 workers from Texas 
became ill and were diagnosed with silico-

sis. The local and county health departments 
began an inquiry and confirmed abnormal 
chest radiographs in 9 of the 10 workers, 
most of whom were under 30 years of age. 
Three workers subsequently died, while an 
additional 102 workers demonstrated symp-
toms of disease progression. 

The inquiry determined that none of the 
affected workers had been fit-tested for res-
pirators and had only worn a disposable type 
respirator during sandblasting operations. 
This cluster led to new legislation in Texas 
mandating that health professionals report a 
diagnosis of silicosis to state health officials 
(Abraham & Wiesenfeld, 1997; CDC, 1990; 
NIOSH, 2004b; Raymond & Wintermeyer, 
2006; Rosner & Markowitz, 2006; Shapiro, 
2005; Texas Department of State Health Ser-
vices, 2014; Wiesenfeld & Abraham, 1995). 

Mississippi
Thomas & Kelley (2010) reported that “in 
2002 the state of Mississippi began to show 
an increase in silicosis litigation claims,” even 
though previous years had shown a decline. 
Shapiro (2005) reported that this “resurgence” 
was a “result of greedy plaintiffs’ attorneys 
using tactics developed in asbestos litigation 
to earn large settlements from deep-pocketed 
silica manufacturers and their suppliers. 
Goodwyn (2006a) reported that instead of the 
industry screening potential workers at risk, 
the “lawyers and screening companies began 
advertising to the general public . . . of pro-
spective litigants, which inflated . . . the pool.”  

Thousands of false silicosis claims were 
filed. Due to this influx, claims were trans-
ferred to the federal court system for trial 
under multidistrict litigation. Federal Judge 
Janis Jack, a former nurse, began questioning 
the validity of the cases and ordered a review 
of the plaintiffs’ medical histories and medi-
cal records. She began deposing the plain-
tiffs’ physicians to justify and prove their 
allegations were accurate (Goodwyn, 2006a; 
“Judge Janis Jack Made History,” 2005; 
Thomas & Kelley, 2010). Jack ruled the 
claims were fraudulent, worthless, and had 
been just “manufactured for money.” Many 
plaintiffs’ attorneys withdrew their claims 
after her ruling. 

This alleged cluster led to the establish-
ment of specific medical criteria for silicosis 
claims. Medical criteria vary from state to 
state; however, they may require

•	 having a physical examination by a board-
certified physician;

•	 obtaining a detailed medical history con-
firming substantial occupational exposure 
to silica; 

•	 obtaining specific diagnostic testing that 
confirms the diagnosis;

•	 demonstrating acute silicosis, silicotic 
nodules, or progressive massive fibrosis;

•	 demonstrating impairment;
•	 filing claims in the state of residence; and
•	 ensuring that a credible medical testimony 

exists. 
The establishment of medical criteria per-

mits for only creditable cases be filed and liti-
gated and excludes potential fraudulent cases 
(Behrens & Cruz-Alvarez, 2006; Behrens & 
Goldberg, 2005; Glenn, 2008; Janek & Nel-
son, 2005; Thomas and Kelley, 2010).

Nevada
In 2004, the U.S. Department of Energy (U.S. 
DOE) announced the establishment of a 
silicosis screening program for workers who 
performed drilling operations at Yucca Moun-
tain. This program was established because 
two former workers were diagnosed with sili-
cosis (“Workers at Nevada Waste Site,” 2004; 
“Yucca Mountain Project,” 2004). 

Yucca Mountain was a U.S. DOE-contracted 
drilling operation (1992–2003) to build a 
radioactive waste storage site to bury spent 
nuclear fuel material. The operation con-
sisted of drilling a 5-mile tunnel through vol-
canic material and silica. U.S. DOE reported 
approximately 1,200–1,500 workers, plus an 
unknown number of visitors, might have been 
exposed to silica (Stalnaker, 2006; Tetreault & 
Rogers, 2004; “Workers at Nevada Waste Site,” 
2004; “Yucca Mountain Project,” 2004). Tet-
reault and Rogers (2004) reported there was 
no oversight of this operation because OSHA 
had previously “relinquished its authority to 
police activities at U.S. DOE sites.”  

Struglinski (2004) reported that an inquiry 
resulted; during testimony, an industrial 
hygienist confirmed her “supervisor made 
her change silica level measurements [to] 
. . . within applicable limits so the company 
would not have to provide workers with res-
pirators.” She stated, “some of the dust con-
tained material 100-times more dangerous 
than asbestos” and U.S. DOE “did not enforce 
or require safety precautions during the tunnel 
boring and digging.” 
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The inquiry further revealed the contractor 
used dry drilling practices to hasten the com-
pletion of the facility; did not inform workers 
that silica was present at the work site; and 
issued dust masks with limited protection, 
instead of the required fit-tested respirators 
(Stalnaker, 2006; Struglinski, 2004; Tetreault 
& Rogers, 2004; “Workers at Nevada Waste 
Site,” 2004; “Yucca Mountain Project,” 2004). 

Struglinski (2004) stated, “this was a mas-
sive, corrupt, fraudulent scheme to save money 
on labor costs, budget, and schedules.” The 
contractors “placed a higher priority on the 
site characterization deadlines than they did 
on human safety and health, [and] deliberately 
[deceived] their workforce about the hazards, 
so as to impose harm upon workers and visitors 
[in order] to save time and money.”  

Fracking: The Future Cluster?
The increased demand for gas and oil con-
sumption in the U.S., in conjunction with a 
shift to decrease foreign oil imports, has initi-
ated new methods of natural gas and oil pro-
curement. Hydraulic fracturing (fracking) is 
a method used to extract accumulated depos-
its of these resources from the ground by 
fracturing the layers of shale during the drill-
ing process (Ehrenberg, 2012; Mitka, 2012; 
NIOSH, 2014; U.S. DOL, 2012b). When the 
drilling reaches the layers of shale, a mixture 
of water, sand, and chemicals are pumped at 
extremely high pressures through the lay-
ers, releasing the natural gas and oil deposits 
back into the well. 

The mixture is composed of water (~89%–
90%); sand (~9%–10%); and hundreds of haz-
ardous chemicals (~1%). Some of the chemi-
cals include acids, aromatic hydrocarbons, 
alcohols, amides, and formaldehydes. A typi-
cal well site will use between two to eight mil-
lion gallons of water and chemicals, and over 
2,000 tons of sand (Mash, Minnaar, & Mash, 
2014; Michigan Occupational Safety & Health 

Administration, 2012–2013; Mitka, 2012; 
National Toxicology Program, 2016; New York 
State Department of Environmental Conserva-
tion, 2009; NIOSH, 2014; U.S. DOL, 2012b). 

In 2012, OSHA and NIOSH issued a hazard 
alert to employers and workers in the drilling 
industry because of the health risks associated 
with the massive amount of exposure to silica 
from fracking operations (U.S. DOL, 2012a). 
In it they reported that of the 116 air samples 
collected, 31%–79% showed that silica expo-
sures were greater than OSHA and NIOSH 
acceptable exposure limits, placing workers in 
an unhealthy environment. The hazard alert 
reminded employers and workers about wear-
ing the appropriate respirators, monitoring 
dust levels, and decreasing a worker’s time of 
exposure by improving the existing controls 
and workplace practices. They also recom-
mended using alternative material instead of 
silica (Michigan Occupational Safety & Health 
Administration, 2012–2013; Steenland & 
Ward, 2014; U.S. DOL, 2012b). 

In January 2015, 22 states had reported 
ongoing fracking operations with over 82,000 
wells in operation (Hirji & Song, 2015; Rid-
lington & Rumpler, 2013). It is anticipated 
over the next several years that thousands 
to hundreds of thousands of new and exist-
ing well sites will use the fracking method 
of extraction (Finkel & Law, 2011; Mash et 
al., 2014). Some states that had previously 
allowed fracking operations are now placing a 
local or statewide ban until more health data 
are available (Krupp, 2014; “Texas Town’s 
Fracking Ban,” 2014; “Vermont First State to 
Ban Fracking,” 2012; Weinhold, 2012). 

Conclusion
Silicosis has been recognized throughout his-
tory as a lung disease mostly seen in construc-
tion, manufacturing, maritime, and general 
industry settings. It wasn’t until Hoffman’s 
report in 1908 and published study in 1918 

that silicosis was considered a distinct medi-
cal condition. Thomas and Kelley (2010) 
reported that silicosis has been mishandled 
throughout the history of the U.S. and that 
industry continues to deny the hazards associ-
ated with silica exposure. Fit-test respirators 
have been recommended since 1974; however, 
industry leaders continue to demonstrate a 
flagrant disregard toward workers’ health and 
safety by not supplying respirators or mandat-
ing their use. Silicosis will continue to occur as 
long as industries fail to comply and to com-
pletely implement health and safety standards. 
As recent studies have confirmed, crystalline 
silica causes lung cancer (WHO, 2012).

Fracking operations have already begun in 
the U.S. and are expanding throughout the 
country even though some states have made 
attempts to limit or prohibit fracking opera-
tions altogether. OSHA and NIOSH have 
already identified unacceptable air samples 
at fracking operations that indicate fracking 
has the potential for future clusters of silico-
sis cases to emerge. The industry must ensure 
that proper precautions, safety measures, and 
oversight are implemented and enforced. 

If this issue is not addressed, it is only a 
matter of time before we will see the associ-
ated and direct health effects to the workforce 
from fracking operations, resulting in another 
silicosis cluster. Silicosis is avoidable. As we 
have seen throughout history, though, it likely 
will never be completely eradicated. Silicosis 
clusters will continue unless the industries 
involved proactively mitigate a worker’s expo-
sure to silica and silica dust by decreasing a 
worker’s risk and by providing workers with 
appropriate respiratory equipment, education, 
medical monitoring, and screening. 
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