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Protecting Worker and Public Health During
Responses to Catastrophic Disasters—Learning

From the World Trade Center Experience

David M. Newman, M.A., M.S.

Despite incremental lessons learned since 9/11, responder and community health remain at
unnecessary risk during responses to catastrophic disasters, as evidenced during the BP
Deepwater Horizon spill and Hurricanes Katrina, Rita, and Sandy. Much of the health harm
that occurs during disaster response, as distinct from during the disaster event itself, is
avoidable. Protection of public health should be an integral component of disaster response,
which should“do no additional harm.”This commentary examines how challenges and gaps
the World Trade Center response resulted in preventable occupational and environmental
health harm. It proposes changes in disaster response policies to better protect the health of
rescue and recovery workers, volunteers, and impacted worker and residential communities.
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Protecting the health and safety of workers, volunteers,
and residents should be an essential component of disaster
preparedness and response. Much of the health harm that
occurs during disaster response, as distinct from during the
disaster event itself, is unnecessary and preventable.
Following the September 11, 2001 attacks, concerns were
raised about the adequacy of safety and health protection
afforded workers and residents during the World Trade
Center (WTC) response. Subsequent catastrophic disasters,
including the BP Deepwater Horizon oil leak and Hurricanes
Katrina, Rita, and Sandy, revealed continuing gaps in the

safety and health programs utilized in large-scale, complex
emergency responses [NIOSH, 2011a].

DISASTER AND AFTERMATH

The destruction of the WTC resulted in “arguably the
worst environmental disaster in the history of NewYorkCity”
[Technical Working Group, 2004]. A broad array of hazards
and multifaceted exposure scenarios provided complex
challenges to safe and effective disaster response.

In addition to the almost 3,000 initial fatalities, as many
as 400,000 first responders, rescue and recovery workers,
volunteers, area workers, residents, students, and bystanders
may have been occupationally and/or environmentally
exposed to WTC-derived contaminants on September 11
and in subsequent months and years [World Trade Center
Health Panel, 2007].

Significant, persistent health harm occurred among
diverse exposure populations, including respiratory illness
among rescue and recovery personnel [Herbstman et al., 2005;
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Banauch et al., 2006; Herbert et al., 2006; Aldrich et al., 2010;
de la Hoz, 2010; de la Hoz, 2011; Kim et al., 2012],
firefighters [Prezant et al., 2002; Banauch et al., 2006;
Guidotti et al., 2011; Weakley et al., 2011; Cho et al., 2014],
police [Kleinman et al., 2011], transit workers [Tapp
et al., 2005], volunteers [de la Hoz, 2010; Debchoudhury
et al., 2011], immigrant day laborer cleanup workers
[Malievskaya et al., 2002; de la Hoz et al., 2008], and
workers, residents, and students in adjacent areas [Lin
et al., 2005; Reibman et al., 2005; Reibman et al., 2009;
Caplan-Shaw et al., 2011; Friedman et al., 2011; Maslow
et al., 2012;]. Additional health impacts include cardiovas-
cular and cardiometabolic [Jordan et al., 2011a; Jordan
et al., 2013; Trasande et al., 2013], dermal [Huang et al.,
2012], pediatric [Lederman et al., 2004; Szema et al., 2004;
Szema et al., 2009; Trasande et al., 2013], and mental health
[Biggs et al., 2010; Adams and Boscarino, 2011; Chiu
et al., 2011; Cukor et al., 2011; Pietrzak et al., 2012].Working
on the WTC debris pile was associated with an elevated risk
of post-9/11 sarcoidosis [Crowley et al., 2011; Jordan
et al., 2011b]. Responders evidenced elevated levels of
dioxins in blood plasma [Horii et al., 2010].

Excess incidence for a variety of cancer sites has been
identified in responders and residents, although study
authors warn that caution is warranted in interpretation of
these results given the long latency period for most cancers,
the intensive medical surveillance of the cohort, and the
small numbers of cancers at specific sites [Moline
et al., 2009; Zeig-Owens et al., 2011; Li et al., 2012; Solan
et al., 2013].

In September 2012, NIOSH added 50 types of cancers
(later expanded) to the list of WTC-related health conditions
covered under the James Zadroga 9/11 Health and
Compensation Act of 2010 [National Archives, 2012]. The
WTC Health Program Scientific and Technical Advisory
Committee noted that:

Exposures resulting from the collapse of the
buildings and high-temperature fires are likely to
increase the probability of developing some or all
cancers. This conclusion is based primarily on the
presence of approximately 70 known and potential
carcinogens in the smoke, dust, volatile and semi-
volatile organic contaminants identified at the
World Trade Center site. Fifteen of these substances
are classified by the International Agency for
Research on Cancer (IARC) as known to cause
cancer in humans, and 37 are classified by the
National Toxicology Program (NTP) as reasonably
anticipated to cause cancer in humans; others are
classified by IARC as probable and possible
carcinogens. Many of these carcinogens are
genotoxic and it is therefore assumed that any level
of exposure carries some risk. [STAC, 2012].

Contaminants were dispersed over a wide area of lower
Manhattan, Brooklyn, and beyond. Over 400 WTC-derived
contaminants have been identified in air, dust, and bulk
samples [CDC, 2002; Lioy and Gochfeld, 2002; Lioy
et al., 2002; McGee et al., 2003; Offenberg et al., 2003;
Landrigan et al., 2004; IAFF, 2010]. These included
approximately 70 carcinogens [STAC, 2012], such as
asbestos, dioxins, and polycyclic aromatic hydrocarbons
(PAHs). Additional substances of concern included respirable
particulates, highly alkaline concrete dust, volatile organic
compounds, silica, pulverized glass shards, man-made
vitreous fibers, and heavy metals such as lead and mercury
[Lorber et al., 2007].

The high volume, concentration, and explosive force of
the dust cloud may have “overwhelm[ed] or impair[ed] nasal
and upper airway clearance mechanisms resulting in large
particle penetration to the depth of the small airways and
alveoli” [IAFF, 2010]. Similarly, the thrust and mass of the
dust cloud is likely to have generated increased particulate
infiltration into indoor spaces, achieving entry through intact
closed windows, closed mechanical ventilation system
intakes, and other penetrations in building envelopes.

The vast majority of the hundreds of thousands of
outdoor and indoor environmental samples collected were
non-detect1 or only minimally elevated. However, the
usefulness of these data is undercut by the breadth and
persistence of illness in populations exposed to the sampled
conditions. These health impacts are consistent with a much
smaller body of sampling results that indicated the possibility
of wide geographic dispersion, outdoors and indoors, of 9/11-
derived toxic substances at levels of concern.

Dioxin samples collected by EPA at and adjoining
Ground Zero were up to 1,100 times typical background
levels and up to 170 times the highest concentration
previously recorded. These levels persisted for 3 months in
areas that government agencies declared safe for re-occupancy
[EPA National Center, 2002]. As much as 1,000 tons of
PAHs were generated by the WTC collapse and ensuing fires,
resulting in concentrations 10 to 214 times background levels.
PAH concentrations at the WTC site did not return to
background levels for over 3 months [Pleil et al., 2002].
Benzene was detected in 57 of 96 Ground Zero area air
samples at concentrations up to 86 times OSHA’s permissible
exposure limit (PEL). Some measurements remained signi-
ficantly elevated months after September 11 [EPA National
Center, 2002]. Sixty percent of asbestos air samples collected
at the WTC site by the International Union of Operating
Engineers indicated concentrations in excess of the Asbestos
Hazard Emergency Response Act (AHERA) clearance level

1 Non-detect: The contaminant was not detectable above the lowest
concentration (greater than zero) of the substance tested that can be
measured and reported with confidence.
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of 70 structures per square millimeter (s/mm2), the standard
referenced by EPA [Nash, 2002]. Twelve of 21 personal
samples collected by the U.S. Public Health Service from
workers sifting WTC debris at the Staten Island landfill
exceeded the OSHA PEL for asbestos [Emilcott, 2001].
Twenty-seven percent of bulk samples collected by EPA and
OSHA at Ground Zero were greater than 1% asbestos by
weight, the legal definition of asbestos-containing material
(ACM) [Lippy, 2001]. Independent indoor air monitoring
commissioned by Congressperson Jerrold Nadler found
asbestos concentrations up to 152 times the clearance level2

in nearby residences [Chatfield and Kominsky, 2001].

DISASTER RESPONSE

Local response agencies included the Fire Department of
New York (FDNY), the New York Police Department
(NYPD), the Port Authority Police Department (PAPD), and
the Mayor’s Office of Emergency Management (OEM).
Additional responses were undertaken by multiple federal
agencies, including EPA, OSHA, the Federal Emergency
Management Agency (FEMA), Centers for Disease Control,
Health and Human Services, and others [National Commis-
sion on Terrorist Attacks, 2004]. Additional thousands of
other public and private sector responders were dispatched by
their employers or self-dispatched.

As many as 90,000 responders, workers, and volunteers
responded on “the pile” and at associated waste transfer sites
and forensic search operations, according to John Howard,
Director of the National Institute for Occupational Safety and
Health [email, December 24, 2012]. Thousands of building
maintenance workers and day laborer cleanup workers
removed debris and contaminants on a regular basis from
adjacent commercial, institutional, and residential buildings.
Hundreds of construction workers demolished highly
contaminated high-rise buildings; thousands of electrical,
telecommunications, and other infrastructure, and service
workers worked to restore essential services. These workers
regularly disturbed dust in indoor and underground spaces
that may have been contaminated but were not tested or
remediated.

Thousands of immigrant day laborers “shaped up”3 to
clean contaminated properties near Ground Zero, generally
without proper training, respiratory protection, or personal
protective equipment (PPE). They incurred rates of illness

similar to those of other responders but typically lacked
access to medical treatment and surveillance [Malievskaya
et al., 2002; de la Hoz et al., 2008]. In addition, they were
often the victims of wage and hour crimes by their employers
[Sengupta, 2001].

Because the City of New York led the initial response,
Mayor Giuliani was the nominal incident commander
[National Clearinghouse, 2001]. Responsibility for site safety
was assumed by the New York City Department of Design
and Construction (DDC). Although DDC had extensive
construction experience [NYC DDC, date unknown], it
lacked expertise and experience in disaster response. DDC
did not implement any “contractual mechanism to enforce
safety requirements” [Lippy, 2003].

A site health and safety plan4 (HASP) was not
implemented until almost seven weeks after the attack
[Lippy, 2003]. As a result, it was not clear “which occupational
safety and health standards were applicable, whether enforce-
ment agencies indeed had enforcement jurisdiction, and at what
point in time [a HASP] would become effective and operative”
[National Clearinghouse, 2001].

EPA did not designate theWTC site as either a hazardous
waste site per the Resource Conservation and Recovery Act
or a Superfund site per the Comprehensive Environmental
Response, Compensation, and Liability Act. OSHA deter-
mined that the strong training requirements and worker
protection provisions of the HazardousWaste Operations and
Emergency Response Standard (29 CFR 1910.120, “Haz-
woper”) would not be applied. Worker training requirements
under Hazwoper, as well as under 1910.1200 (Hazard
Communication) would have mandated comprehensive
training on hazard identification, risk assessment, recognition
of signs and symptoms of overexposure, hazard monitoring
and control methods, PPE and safe work practices, and
regulatory requirements and worker rights. On-site training
(in abbreviated 3-hr format) was not implemented until
November 29 [Lippy, 2003].

On-site experts observed that the confirmed presence of
multiple hazardous substances, the disturbance activities of
responders, and the instability of the debris pile made it
difficult to determine precisely when increased exposures
would occur. They characterized OSHA’s decision that
Hazwoper was not applicable as “inappropriate” [National
Clearinghouse, 2001]. Others noted “the presence of multiple
exposures and mixtures with the potential to act synergisti-
cally and to produce unexpected health effects [and] the
potential for heterogeneous exposures and hot spots
representing exceptionally high or unique exposures both

2 Clearance level: The maximum acceptable post-remediation concentra-
tion, indicating that further environmental cleanup is not warranted.

3 Shape-up: A labor system in which workers solicit employment on a daily
basis while competing against each other for jobs for that day. Although
some union hiring halls utilize a version of shape-up, day laborers tend to
be non-unionized, often undocumented immigrants who shape-up on street
corners and other informal locations with little or no control over employer
labor practices.

4 HASP: A written program that delineates the measures to be used to
identify, evaluate, and control safety and health hazards and thereby
eliminate or reduce fatalities, injuries, and illnesses.
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on the WTC site and in surrounding communities”
[STAC, 2012].

The Federal Response Plan (FRP) then in place defined
OSHA’s role as one of consultation, guidance, and technical
assistance, omitting enforcement. OSHA’s non-enforcement
policy ultimately fostered rapid removal of debris at the
expense of protection of worker health. [Newman, 2007].
OSHA asserted that enforcement would delay hazard
resolution because cited employers are not required to abate
violations until appeals are exhausted [Michaels, 2010].
However, most OSHA citations are not appealed and are
corrected immediately or within 15 days, according to Celeste
Monforton, DrPH, Department of Environmental and
Occupational Health, George Washington University [email,
December 12, 2012].

OSHA did not initiate personal sampling of workers at
Ground Zero until September 20, even though the WTC site
was clearly the locus of greatest exposure and risk
[OSHA, 2001a; Platner, 2002; Lippy, 2003]. This delay
was consistent with the effort of the Bush administration to
achieve the appearance of a rapid return to normalcy, in part
by ignoring or de-emphasizing risk [Rosner and Marko-
witz, 2003]. It was also consistent with pressure on the
Giuliani administration from downtown real estate and
banking interests:

The Mayor’s office is under pressure from building
owners and business owners to open more of the city
to occupancy. According to OEM [Office of
Emergency Management], some city blocks north
and south of ground zero are suitable for
reoccupancy. DEP [Department of Environmental
Protection] believes the air quality is not yet suitable
for reoccupancy [NYCDOH, 2001a].

OSHA and other agencies eventually provided tens of
thousands of respirators to workers and volunteers at Ground
Zero. Respirator training was limited and initially excluded
the fit tests and medical screening required by the OSHA
Respiratory Protection Standard. Three weeks after 9/11,
fewer than 20% of the construction workers at the site had
been trained or medically cleared to use respiratory protection
[National Clearinghouse, 2001]. In a 2004 study, 19% of
study firefighters reported not using a respirator during the
first 2 weeks at the WTC site. An additional 50% reported
using a respirator only rarely [Feldman et al., 2004]. Almost
1,000 reports of respiratory injuries were filed at theWTC site
during the first 9 weeks [Rand, 2002].

OSHAwas well aware of ongoing, significant lapses in
respiratory protection. The issue was documented in agency
memoranda and emails at least 34 times between September
18 and November 14, 2001. The New York City Depart-
ment of Health, calling it “a critical issue,” requested on at
least 11 occasions that OSHA enforce the Respiratory

Protection Standard at the WTC site. FEMA and the
International Brotherhood of Teamsters also requested
enforcement, and Liberty Mutual Insurance and the
contractors AMEC and Bechtel also complained about
inconsistent respirator use. OSHA later acknowledged that
“compliance rates fluctuated” but insisted that “respiratory
protection was worn by employees when conducting
operations with potential exposure to contaminants at or
near OSHA PELs” [OSHA, 2002; Emails Show, 2007].

During at least the first 4 weeks of operations at theWTC
site “there was no evidence or even suggestion that any safety
and health program was operative…indeed the very opposite
seemed to be the case. The lack of an operating safety and
health program was confirmed by various support personnel,
workers, and various government officials…” [National
Clearinghouse, 2001].

The impressively low incidence of injuries reported by
OSHA at Ground Zero excluded firefighters and police.
When NIEHS investigators examined more inclusive data,
they documented 995 injuries and illnesses from September
14 to September 25, 2001. They noted that if only 10% of the
injuries to uniformed personnel were reportable according to
OSHA criteria, “the injury and illness rate [would be] far
above the national average for construction” [National
Clearinghouse, 2001; Lippy, 2003; OSHA, 2003b]. Muscu-
loskeletal injuries were the leading cause of responder
requests for injury treatment (19%) in the month following
9/11 [September 11 Worker Protection, 2008]. Data from a
2011 study of WTC responders provide additional indication
of elevated injury rates; 20% reported traumatic injuries and
15% reported eye injuries [Perritt et al., 2011].

The initial goals of disaster response are live rescue,
establishment of an incident command system, hazard
mitigation, and provision of food, shelter, and medical
care. During the rescue phase, site conditions may be
uncontrolled and can change rapidly. The ability to avoid or
minimize responder exposure and risk may be limited,
particularly in the emergency context of saving lives. When
rescue efforts are complete or no longer feasible, hazard
mitigation should continue, and response objectives should
transition to cleanup and recovery tasks. Hazards can be
controlled and risk-taking eliminated. [National Response
Team, 2009a]. At the WTC site, the “rescue phase” was
arbitrarily extended for the entire 9 months of debris removal
operations. In fact, the last victim to be removed alive from
WTC collapse debris was rescued less than 24 hr after the
attacks [Cloud, 2002], a time frame consistent with earlier
disasters [de Bruycker et al., 1983; Guha-Sapir and Carballo,
2000]. The extended rescue phase presented a significant
obstacle to implementation of safe work practices, compli-
ance with regulatory requirements, and enforcement. Adher-
ence to health and safety standards was seen as an impe-
diment not only to rescue of live victims but also to retrieval
of body parts.
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No government agency acknowledged responsibility for
assessing or remediating potentially contaminated indoor
spaces. Indoor environmental testing and cleanup were
initially left to building owners and to commercial and
residential tenants, including employers [Miele, 2002;
Nadler, 2002; EPA Office of Inspector General, 2003].
There were no government standards or guidelines for
reoccupancy of potentially contaminated indoor spaces.
(This was also the case in the aftermath of Hurricanes
Katrina, Rita, and Sandy.) EPA and OSHA statements that
“the air is safe to breathe” [EPA, 2001b] provided strong
disincentives to employers and property owners to test or
clean habitable indoor spaces. Property owners, employers,
and tenants lacked the technical expertise and financial
resources to engage in environmental sampling and
remediation. Consequently, private environmental sampling
and remediation efforts occurred only on a haphazard,
limited, and frequently ineffectual basis.

Although EPA has “lead responsibility for cleaning up
buildings and other sites contaminated by chemical or
biological agents as a result of an act of terrorism”

[EPA, 2001a], the agency asserted that it had no responsibility
to assess or remediate WTC-derived indoor contaminants
[Mugdan, 2002; Nadler, 2002; EPA Office of Inspector
General, 2003]. (After coming under intense public pressure,
EPA reversed its position in May 2002 and acknowledged
responsibility for indoor environmental conditions [EPA
Region 2, 2002]).

Government agencies offered minimal clean-up guid-
ance that often contradicted safe work practices and
regulatory requirements. The New York City Department
of Health advised tenants to clean upWTC dust (i.e., asbestos
and other toxic substances, in many cases) with wet rags and
indicated that respiratory protection was not necessary
[NYCDOH, 2001b]. OSHA and EPA advised to “avoid
inhaling”while cleaning upWTC dust [OSHA, 2001b]. Such
advice “may have increased the long-term health risks for
those [tenants] who cleaned WTC dust” [EPA Office of
Inspector General, 2003].

Government risk communication mischaracterized sam-
pling results and was altered in response to political directives
from the White House. EPA’s September 18, 2001
announcement that the “air is safe to breathe” was not
supported by evidence [EPA, 2001b; EPA Office of Inspector
General, 2003]. “Reassuring information was added …and
cautionary information was deleted” [Nadler, 2002; EPA
Office of Inspector General, 2003]. OSHA announced that “it
is safe for New Yorkers to go back to work” even as it
detected elevated concentrations (2.1%–3.3%) of asbestos in
bulk samples from streets, double and triple the concen-
trations that would trigger requirements for abatement
indoors [OSHA, 2001c]. Until subjected to White House
revision, the original draft acknowledged “higher levels of
asbestos” and health concerns “for workers at the cleanup site

and for those workers whomight be returning to their offices”
[DePalma, 2011].

Government agencies withheld or delayed release of
some environmental sampling results that indicated the
presence of contaminants at concentrations of concern. In
November 2006, NYC DEP posted for the first time data
indicating elevated outdoor levels of asbestos five years
earlier in neighborhoods adjacent to Ground Zero [NYC
DEP, 2006]. In October 2001, EPA shared its dioxin sampling
results with OSHA, noting, according to an internal OSHA
email, that these were “the highest levels they have ever
seen.” Emails on this issue were exchanged between the
OSHARegional Administrator and the Assistant Secretary of
Labor for OSHA. There is no indication that the dioxin data
affected EPA or OSHA hazard assessment or risk communi-
cation. One year later, EPA released these data to the public
and acknowledged that downtown dioxin levels had reached
“the highest ambient concentrations that have ever been
reported” [EPA National Center, 2002; DePalma, 2011].
Mischaracterization of risk by government agencies reduced
the likelihood that workers and volunteers would use
respiratory protection and that property owners and employ-
ers would engage in environmental testing or remediation. As
late as 2007, EPA was still asserting that, other than those
caught in the dust cloud on 9/11, people present in lower
Manhattan after 9/11 were “unlikely to suffer short-term or
long-term health effects from inhalation exposures” [Lorber
et al., 2007].

Regulatory gaps presented challenges to exposure and
risk reduction. Most of OSHA’s approximately 470
permissible exposure limits (PELs) for chronic inhalational
exposure are based on American Conference of Govern-
mental Industrial Hygienists (ACGIH) voluntary threshold
limit values (TLVs) from 1968. With advances in scientific
knowledge, ACGIH strengthened the TLVs but political
constraints prevented OSHA from updating the PELs.
Although many PELs apply to known or presumed
carcinogens, their regulatory limits are based on less
hazardous, non-cancer health effects. Other carcinogens,
such as dioxins and diesel exhaust, as well as other
substances known to be hazardous, are not regulated.
PELs assume exposure to a single chemical and at least a
16-hour recovery period prior to a second exposure to the
same chemical. Such suppositions are not applicable in
disaster situations, where simultaneous exposures to multi-
ple substances may occur over extended work shifts
[National Response Team, 2009b].

OSHA standards do not address extended work
schedules. In disaster response, “strenuous work schedules
combine with the unique hazards and exposures associated
with disaster operations to impact worker fatigue” [National
Response Team, 2009a]. For 9 months at the WTC site,
12-hour shifts and 7-day weeks resulted in prolonged periods
of toil and exposure, with additional physical and mental
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health consequences. Neither employers nor unions nor
government agencies sought to address this issue.

MEDICAL RESPONSE

Despite early and extensive indications of illness, exposed
worker, volunteer, and residential populations encountered
numerous barriers to appropriate medical care. In the United
States, as in other nations, there are relatively few medical
professionals with expertise in identifying environmentally- or
occupationally-induced illnesses, associating them with disas-
ter-related exposures, or providing effective treatment or
appropriate referrals [Alexander et al., 2006; Newman, 2011].
Although authoritative data regarding the number of occupa-
tional physicians nationally are lacking, credible recent
estimates range from 1,455 to 2,579 [California Department
of Public Health, date unknown; NIOSH, 2011b] In disaster
scenarios, this situation results in “fragmented treatment by non-
experts” and an absence of targeted outreach, public health
education, and collection and sharing of data to inform clinical
practice and public health policy [Lite, 2007]. In addition,
catastrophic disasters may rapidly deplete the medical or
financial resources of union- or employer-funded medical
insurance plans or clinics.

New York City was fortunate to have several medical
“centers of excellence” associated with the New York State
Occupational Health Clinic Network (OHCN), the nation’s
only state-based occupational health clinic network. With
minimal federal funding for screening of workers who were
exposed toWTC contaminants and virtually no initial funding
for treatment, these institutions provided the foundation for
what ultimately became theNIOSH-coordinated and federally
funded WTC Health Program established by the 9/11 Health
and Compensation Act of 2010. The program provides
medical monitoring and treatment for responders at the
WTC and related sites in New York City, the Pentagon, and
Shanksville, PA. It also provides medical monitoring and
treatment for area workers and residents whose health was
adversely impacted by exposure to WTC-derived contami-
nants. As of March 2014, 67,788 participants had enrolled in
the WTC Health Program. Of this population, during the year
ending March 31, 2014, 27,292 enrollees had monitoring or
screening exams, 13,982 had diagnostic evaluations, 16,730
received medications, and 15,744 had inpatient or outpatient
treatment [WTC Health Program, 2014].

The New York State Workers’ Compensation system was
neither able to ensure expert and timely medical care for
workerswho suffered delayed-onset illnesses, nor to adequately
cover their medical costs. Maximum weekly benefits were
limited to $400, lower than the federal poverty level for a
family of four. Approximately 40% (4,670) of the 11,627
WTC-related claims filed were for rescue, recovery, and
cleanupworkers.Within these groups, nearly 90%of non-death
claims involved respiratory system diseases, such as asthma

and reactive airways dysfunction syndrome (RADS) [New
York State Workers’ Compensation Board, 2009]. Obstacles to
successful WTC claims included lack of provision for access to
medical care for non-acute injuries and illnesses, legal rules that
bar claims due to time limitations, and challenges by employers
and insurers. Greater than 50% of rescue, recovery, and cleanup
worker claims were controverted, compared to a non-WTC
controversion rate of approximately 16% [Workers Compen-
sation Committee, 2011]. Anecdotal reports indicate that in
some cases, medical conditions were exacerbated as treatment
was delayed.

THE RESPONSE TO THE RESPONSE

In response to deficiencies in the “official” response, a
broad, diverse, and sophisticated grassroots movement arose
among impacted populations. The assertive intervention of
broad-based coalitions composed of labor and community
organizations and activists garnered increased attention to
public health issues and challenged, and ultimately strength-
ened, government response efforts. These coalitions included
labor, community, tenant, environmental, public health,
immigrant rights, disability rights, and faith-based organiza-
tions; parent and student groups; and elected officials.
Working separately and together, these groups and activists
surmounted the artificial barriers that traditionally separate the
occupational, environmental, and public health communities.

Activists overcame media silence and governmental
denial of risk to earn public acceptance of the concept that
exposure to WTC-derived contaminants could and did cause
harm to human health. Arguing that effective remediation
was beyond the financial and technical capabilities of
property owners, employers, and tenants, they achieved
public consensus that the federal government should be
responsible for abating WTC-derived environmental
contaminants.

They forced implementation of a participatory, transpar-
ent public process to oversee major aspects of disaster
response operations. This process included public hearings at
the city, state, and federal levels as well as meetings with EPA
and OSHA. It also included labor and community represen-
tation on the EPA World Trade Center Expert Technical
Review Panel and on the advisory boards for theWTC clinics
and for the demolitions of heavily contaminated high-rise
buildings. Activists also succeeded in enacting federal
legislation to fund the medical centers of excellence and
to ensure access to expert medical care for all impacted
populations [Newman, 2011].5

5 Detailed treatment of the “response to the response” is beyond the scope of
this commentary. For more on these grassroots efforts, see Newman [2008]
and Vanderlinden [2011]. For an example of a technical policy document
resulting from grassroots efforts, see WTC CLC [2005].
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DISCUSSION AND RECOMMENDATIONS

The protection of worker and community health during
disaster response warrants additional focused attention.
Although state and local agencies and private sector and
voluntary organizations can and do play key roles in response
efforts, they typically lack environmental and occupational
health expertise and capacity. During theWTC response (and
the ongoing response to Hurricane Sandy), no governmental
entity assumed responsibility for defining and ensuring safe
and effective remediation and reoccupancy of impacted
residences and workplaces. The federal government should
ensure administration of vital public health functions during
catastrophic disaster response.

“The mission of public health is to promote physical
and mental health, prevent disease, injury and disability,
and protect the public from environmental hazards. It is
distinct from health care in that public health focuses on the
prevention of disease within populations, while health care
focuses on the treatment of disease in individuals”
[Salinsky, 2002]. Public health principles that should
guide disaster response efforts include: identifying and
assessing health hazards; informing, educating, and
empowering impacted populations about health issues;
mobilizing community partnerships to resolve health
issues; ensuring enforcement of laws and regulations
that protect worker and community health and safety; and
ensuring access to medical care [HHS, 2008].

In the WTC response, direct intervention by the White
House produced deliberate mischaracterization of risk and
delays in andmisdirection of occupational and environmental
health efforts [Nadler, 2002; EPA Office of Inspector
General, 2003; Rosner and Markowitz, 2003; Emails
Show, 2007]. Disaster response should be driven by public
health principles rather than by political imperatives.

After the 9/11 attacks, the charade of a rapid return to
normalcy took precedence over prevention of additional
harm to responders, workers, and residents [Rosner and
Markowitz, 2003]. The premature reopening of Wall Street,
the unwarranted extension of the rescue phase, and the failure
to implement and enforce timely and effective risk assess-
ment, respiratory protection, and environmental remediation
contributed to unnecessary and avoidable health harm.
Protection of the health and safety of rescue, recovery, and
cleanup workers and volunteers and impacted communities
must be an integral component of disaster response. Effective
conduct of rescue operations should “do no additional harm”

to rescue and recovery workers or to other exposure
populations.6

Because workers, volunteers, and residents may be
exposed to a wide range of unregulated or unidentified
substances at unknown concentrations, the precautionary
principle should inform safety and health efforts during
disaster response: “When an activity raises threats of harm to
human health or the environment, precautionary measures
should be taken even if some cause and effect relationships
are not fully established scientifically…” [SEHN, 1998].

Quantitative sampling results may not provide adequate
information for risk assessment. Sampling data are best
evaluated in the context of comprehensive qualitative
exposure and hazard assessments, including worst-case
scenarios. Exposure assessments should be thorough “narra-
tives informed by data” rather than simple characterization of
sampling results. They should identify substances of concern
and their hazards, tasks performed, equipment and tools
utilized, exposure scenarios, and protective measures to be
utilized. [Newman, 2011].

Exposure control is the primary method of protecting
worker health and safety [NIOSH, 2011c; OSHA, 1992],
including during disaster response. Traditionally, a hierarchy
of controls is used in implementing feasible measures.
Controls at the hazard source (elimination or substitution) are
understood to be the most effective, followed with decreasing
effectiveness by engineering controls (pathway interruption),
administrative controls, and personal protective equipment.
PPE is considered least effective because the hazard remains
in place and the potential for human error, which could
compromise protection, is high.

In the rescue phase of disaster response, the difficulty
of eliminating or reducing hazards at the source makes
respiratory protection essential [NIOSH, 2011a]. However,
as the response transitions from rescue to recovery, efforts to
ensure that hazard controls evolve from PPE tomore effective
methods are often lacking. For example, dust suppression
using wet methods at Ground Zero and particularly at waste
transfer stations was only nominally employed. As a result,
measured concentrations of airborne respirable particulates at
the Chambers Street waste transfer station were sometimes
twice as high as those at the WTC site [Stuyvesant, 2002] In
the author’s experience, during the WTC response, asbestos
abatement in adjacent impacted buildings without the use of
containment, negative pressure, and wet methods was often
the norm. During Sandy response, remediation of extensive
mold growth without utilizing isolation and containment
remains the norm. Disaster response should emphasize
hazard elimination and reduction by moving rapidly toward
the high end of the hierarchy of controls, as technically
feasible.

Although inhalation is the primary chemical route of
entry into the human body [Rand, 2002], reliance on
respirators is the weak link in responder protection. In the
initial chaos of a rescue effort, site characterization and job
hazard assessment may not yet have been conducted;

6 The author acknowledges the contributions of Eileen Senn, who originated
the concepts of “do no additional harm” and of exposure assessments as
“narratives informed by data.”
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utilization of the hierarchy of controls of hazards may not yet
be possible; appropriate respirators may not be available; and
responders may not have been trained about the necessity,
proper use, and limitations of respirators. Unwarranted
extensions of the rescue phase and delays in the implementa-
tion of an incident command systemmay further contribute to
a lack of use of respirators or, alternatively, to an overreliance
on their use to the exclusion more effective controls.

Respirator use (and misuse and non-use) during the
WTC response occurred during heavy exertion, prolonged
work shifts, and simultaneous exposure to multiple con-
taminants. Respiratory protection may not be adequately
effective under such physically demanding conditions, which
may also provoke deliberate removal of the respirator by
the user. Distribution of respirators cannot be effective in the
absence of training, fit-testing, and medical clearance. The
WTC experience also indicates that provision of respirators to
responders may not be adequately protective in the absence of
direct supervision and regulatory enforcement.

WTC exposure populations were exposed or potentially
exposed to hundreds of toxic substances, some of which
have yet to be identified. Significantly, some of the known
contaminants, such as dioxins, PAHs, and diesel exhaust,
are known carcinogens, which lack regulatory inhalational
limits. OSHA acknowledges that most PELs are out-of-date
and insufficiently protective [OSHA, 2010], and that there are
obstacles to revising them through the rulemaking process. It
has published “recommended” exposure levels that are more
stringent than their corresponding PELs [OSHA, 2013b]. It is
imperative to revise and strengthen the PELs for chronic
inhalational exposure as well as to develop acute, sub-
chronic, and synergistic inhalational exposure guidelines.
In the interim, increased reliance on more current, more
protective science-based occupational exposure limits is
warranted, as recommended by OSHA.

The complete absence of enforcement at the WTC site
for 9 months was striking, as was the minimal enforcement at
adjacent cleanup and demolition operations. OSHA opted not
to apply or enforce applicable protective standards such as the
Respiratory Protection Standard and the Hazardous Waste
Operations and Emergency Response Standard (Hazwoper)
at the WTC site. EPA declined to utilize the Comprehensive
Environmental Response, Compensation, and Liability Act
(Superfund). Non-enforcement ultimately facilitated rapid
debris removal at the expense of worker health.

Responders have a right to expect that their health and
safety will be ensured by the strong worker protection and
employer responsibility requirements of applicable OSHA
and EPA standards. OSHA’s current policy of voluntary
compliance and non-enforcement during disaster response
was first implemented during the 1989 Exxon Valdez oil spill
and formalized after 9/11 [OSHA, 2003c]. A more effective
approach would be to have OSHA mirror the function of the
“competent person” in construction “who is capable of

identifying existing and predictable hazards in the surround-
ings or working conditions which are unsanitary, hazardous,
or dangerous to employees, and who has authorization to take
prompt corrective measures to eliminate them” (29 CFR
1926.32(f)). OSHA’s role in disaster response should be
expanded and proactive, utilizing consultation and technical
assistance when effective and enforcement when necessary.

Currently, employers may postpone addressing cited
hazards until appeals are exhausted. In the 10-year period
ending in FY 2009, there were 33 fatalities in cited
workplaces during the period where abatement was post-
poned during the appeal process. As OSHA head David
Michaels has noted, “the only situation worse than a worker
being injured or killed on the job by a senseless and
preventable hazard is having a second worker felled by the
same hazard” [Michaels, 2013]. The OSH Act should be
revised to require employers to immediately abate serious,
willful, or repeat hazards (i.e., when preliminary evidence
indicates a substantial probability of death or serious harm to
workers), even if appeals are pending.

Appropriate training about hazards, work procedures,
protective measures, and available resources is “critical for
the preparedness of the responder” [NIOSH, 2011a]. Training
should be provided to a redefined and expanded population of
rescue and recovery workers, including not only traditional
first responders and skilled support personnel but also non-
traditional responders such as area workers, day laborers, and
volunteers. Pre-deployment and periodic refresher “readi-
ness” training should emphasize precaution—i.e., assump-
tion of and protection against worst-case scenarios, to be
scaled back as assessments permit. It should include hazard
recognition, the hierarchy of controls, proper use of PPE,
recognition and avoidance of unusual conditions, and
evacuation procedures [Lippy and Murray, 2002]. It should
also emphasize worker rights and employer responsibilities
under applicable OSHA standards for hazardous waste
operations, hazard communication, respiratory protection
and other PPE, and access to exposure and medical records.
Last-minute deployment training should cover site-specific
hazards and controls and should reinforce concepts already
learned. OSHA has moved in this direction with the
establishment of the Disaster Site Worker Outreach Training
Program, a course for skilled support personnel (e.g., heavy
equipment operators, truck drivers, iron workers, carpenters,
laborers, etc.) and site clean-up workers. Finally, training
must be conducted in a language and at a literacy level
understandable to the workers involved, as required by
OSHA [OSHA, 2007], using proven participatory, activity-
based, adult learning techniques.

The longer shifts and longer work weeks frequent in
disaster response may increase risk [National Response
Team, 2009b]. At the WTC site, 12-hour work shifts and
extended work weeks resulted in extended periods of
exposure, with potential additional physical and mental
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health consequences. Work shifts should be limited in length
and number to minimize fatigue and stress, to reduce
exposures, and to promote safe work practices [National
Response Team, 2009a].

There is no scientific or regulatory basis for extending the
rescue phase beyond the time frame necessary for retrieval of
live victims and implementation of site control, an incident
command system, and protective health and safety measures.
At the WTC site, “significant risk-taking behavior became
somewhat regularized… and continued long after the urgency
from which it had stemmed had passed” [Rand, 2002]. The
effective conduct of rescue operations should not preclude
feasible efforts to protect the health and safety of rescue
workers. While efforts to protect occupational health during
disaster response should not impede immediate rescue efforts,
these efforts should be conducted with responder risk
minimized to the extent possible. The duration of the rescue
phasemust have a realistic time limit, informed by science and
determined by site-specific conditions and the nature of the
disaster event, rather than by politics or passions [Lippy and
Murray, 2002; Newman, 2011].

The immigrant day laborers who “shaped up” to remove
contaminated dust and debris from Lower Manhattan
buildings comprised the least protected and most exploited
work population. Protection of the health and rights of
immigrant day laborers engaged in cleanup operations during
disaster response, including wage and hour issues, health and
safety training in a language and at a literacy level
understandable by the participants, and access to medical
monitoring and treatment, warrants targeted attention from
government agencies [Newman, 2011].

The WTC experience demonstrates that diverse labor,
community, and environmental organizations and constitu-
encies can effectively unite around common environmental
health concerns over a sustained period of time. It shows that
local activists can achieve a high degree of expertise on
technical and policy issues, and are capable of successful
intervention with elected officials, government agencies,
medical institutions, and contractors to effectuate concrete
results in disaster response [Newman, 2008]. They will seek
to partner with government agencies and will expect honest,
timely, and accessible risk assessment and two-way
communication. Risk communication should follow EPA’s
Seven Cardinal Rules of Risk Communication, including that
“people and communities have a right to participate in
decisions that affect their lives… [and] that the goal of risk
communication should be to produce an informed public that
is involved, interested, reasonable, thoughtful, solution-
oriented, and collaborative” [Covello and Allen, 1988].

Government agencies involved in response efforts must
be prepared to formalize a participatory, transparent public
process for the active involvement of impacted communities.
Such a process may include regular, open, participatory
public meetings, oversight panels, advisory boards, and task

forces, with experts and representatives chosen by and from
impacted communities, as well as public hearings conducted
by government bodies or elected officials [Newman, 2011].
This process should be informed by the principle of
community-based participatory research (CBPR)—“an ap-
proach that promotes active community involvement in the
processes that shape research and intervention strategies”
[NIEHS, 2012].

In the aftermath of the WTC and Sandy disasters,
potentially contaminated workplaces and residences were
reoccupied without sampling, assessment, remediation, or
technical guidance or oversight. Where post-Sandy remedia-
tion did occur, the authoritative guidelines of multiple
government agencies [NIEHS, 2005; EPA, 2008; NYC
DOHMH, 2008; OSHA, 2013a] were often ignored. Federal
agencies should work with local governments to ensure
uniform re-occupancy standards protective of public health
for impacted workplaces and residences. These should be
based on event- and site-specific criteria, with input from
experts and the public. Residents, workers, property owners,
employers, volunteers, and contractors should not be left on
their own to determine how to safely and effectively address
environmental contamination.

In catastrophic disasters, thousands of exposed respond-
ers, workers, volunteers, and residents may experience
persistent adverse physical and mental health outcomes.
Many workers, especially immigrant day laborers, may be
under-insured or uninsured, and may have little or no
effective access to medical care. Responders and other
impacted populations must be afforded access to expert and
long-term medical care for disaster-related health issues, if
necessary. There is a need, in catastrophic disaster situations,
for clinic- or hospital-based centers of excellence to engage in
targeted outreach and public health education, appropriate
medical monitoring and treatment, identification of late-
emerging disease, and collection and sharing of data to inform
clinical practice and public health policy [Newman, 2011].
Additional support from elected officials is needed to fund
and sustain the World Trade Center Health Program. Reform
is needed to address workers compensation rates that drive
injured workers and their families into poverty and to
eliminate obstacles that prevent workers from obtaining
necessary and timely medical treatment. In the context of
catastrophic disaster response, reform should include the
creation of presumptions regarding causal connection
between exposure and illness as well as expanded time
frames for the filing of claims.

CONCLUSION

Despite incremental lessons learned from and since 9/11,
responder, worker, and community health remain at
unnecessary and avoidable risk during disaster responses,
as evidenced by gaps in safety and health programs during
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responses to the BP Deepwater Horizon oil spill and
Hurricanes Katrina, Rita, and Sandy. Given current trends
in global warming, technological change, and warfare, it is
inevitable that additional catastrophic disasters will occur. If
we are to protect public health in these circumstances, more
proactive and fundamental policy changes are required in
large-scale, complex emergency responses.
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