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Introduction?

On January 6, 2008, about 3:15 p.m. Mountain Standard Time, a 2007
Motor Coach Industries 56-passenger motor coach with a driver and 52
passengers on board departed Telluride, Colorado, en route to Phoenix,
Arizona, as part of a 17-motor coach charter. The motor coach passengers
were returning from a 3-day ski trip. . . . About 8:02 p.m. . . . the motor
coach departed the right side of the roadway . .. overturned . . . and came
to rest on its wheels. . . . As a result of this accident, 9 passengers were
fatally injured, and 43 passengers and the driver received injuries ranging
from minor to serious. . . . Major safety issues identified by this accident
investigation include [among other things] emergency medical notification
and response with regard to large motor coaches traveling on rural roads.

—Excerpted from the 2009 NTSB accident report
on the “Mexican Hat incident”?

The 2008 bus crash in Utah known as the “Mexican Hat incident”
brought to a head the need for an integrated infrastructure capable of re-
sponding to mass casualty incidents that occur in rural settings. Following

IThis workshop was organized by an independent planning committee whose role was
limited to the identification of topics and speakers. This workshop summary was prepared by
the rapporteurs as a factual summary of the presentations and discussions that took place at
the workshop. Statements, recommendations, and opinions expressed are those of individual
presenters and participants, and are not necessarily endorsed or verified by the Forum or the
National Academies, and should not be construed as reflecting any group consensus.

2See Executive Summary of NTSB report posted at www.ntsb.gov/publictn/2009/HAR0901.
htm.
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2 RURAL MASS CASUALTY INCIDENT

its investigation of the crash, the National Transportation Safety Board
(NTSB) recommended that the Federal Interagency Committee on Emer-
gency Medical Services (FICEMS), “evaluate the system of emergency care
response to large-scale-transportation-related rural accidents and, once that
evaluation is completed, develop guidelines for emergency medical service
response and provide those guidelines to the states” (NTSB, 2009).

In response to a request from FICEMS, and with funding support from
the National Highway Traffic Safety Administration (NHTSA), the Institute
of Medicine (IOM) Forum on Medical and Public Health Preparedness for
Catastrophic Events convened a workshop on August 3 and 4, 2010, to
examine the current capabilities and future opportunities to improve inte-
grated mass casualty response in rural settings.

Specifically the objectives of the workshop were to

e Review the findings from the NTSB report of the 2008 Mexican
Hat incident and discuss near- and long-term opportunities to im-
prove response capabilities in rural settings.

e Explore existing standards, guidance, and innovative models and
approaches in place for state and local jurisdictions.

¢ Examine integrated systems approaches to improve the capabil-
ity of the emergency medical services (EMS) system to respond to
large-scale rural incidents.

e Discuss opportunities to improve integration and coordination
with public health systems to address challenges to national public
health security, particularly in rural settings.

BACKGROUND

The vast majority of the land mass in the United States is rural, and
much of that is classified as “frontier,” which is defined as counties having
less than six people per square mile.3 Mass casualty incidents (MClIs) in
rural areas are not uncommon, said workshop chair Robert Bass, executive
director of the Maryland Institute for Emergency Medical Services Systems.
A nationwide survey of rural hospital emergency departments conducted in
2006 found that more than one-third of those responding had been over-
whelmed by what they classified as an MCI, at least once within the prior 2
years, and more than half reported activating their disaster plans within the
prior 2 years (Manley et al., 2006). The hospitals cited a broad spectrum of
incidents that led to activation of their disaster plans (see Box 1-1). While
individual hospital systems are differentially affected by these events, the

3Throughout this workshop summary, rural will be used to capture both rural and frontier
settings.
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INTRODUCTION 3

BOX 1-1
Most Common MCIs Experienced by Rural Hospitals

From most to least frequent:
Vehicular crash

Severe weather

Bus crash

Hazardous materials (Hazmat)
Power failure

Tornado or hurricane
Multiple gunshot wounds
Fire

Heat

Flood

Explosions

Airplane crash

Other natural cause
Lightning

Train crash

SOURCE: Manley et al. (2006).

list demonstrates for state and federal policymakers the type of commonly
occurring events that can overload a rural EMS system. Many rural health
systems exceed their surge capacity and trigger an MCI event with an influx
of only a handful, less than 10, patients. Contrast this, Bass said, to a major
city such as Washington, DC, where having 10 patients at a single time is
a daily event, and the capacity to surge and respond is much more robust.

Drew Dawson, director of the Office of Emergency Medical Services of
NHTSA said that, although the impetus for the NTSB recommendation to
FICEMS was the Mexican Hat incident, the workshop discussion of solu-
tions and approaches should be from an all-hazards perspective.

Dawson charged speakers and participants to identify practical, cre-
ative, and actionable solutions to incrementally improve rural EMS mass
casualty response, both in the short and long term. This includes identify-
ing barriers and developing practical strategies, with as much specificity as
possible, to work around those barriers.

Common Challenges

Rural and frontier areas face significant and unique challenges in
responding to an MCI, which will be discussed in much greater detail

Copyright © National Academy of Sciences. All rights reserved.
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4 RURAL MASS CASUALTY INCIDENT

throughout this summary. In addition to the fact that only a handful of
patients may overwhelm response capacity, transporting responders to the
scene is a primary concern. Some areas still lack 9-1-1 service, and available
service may be inaccessible owing to relatively limited access to landline
phones and areas with limited or no cell phone service. Vast distances also
delay response to the scene and transport of patients to care facilities. Once
on the scene, rural EMS providers may have radios for communication,
but there are numerous “dead areas,” particularly in mountainous regions
and expansive land areas with limited communication towers. In addition,
when multiple EMS teams respond, their radio systems are not necessarily
compatible. Another ongoing challenge, Bass said, is the lack of broadband
access in rural and frontier areas of the United States.

Coordination of response can also be a challenge. Vast distances and
lack of coordinated federal funding impact effective planning, training, and
exercises. Equally challenging, many participants repeatedly highlighted the
absence of directed federal EMS grant mechanisms as a significant barrier.
The resulting limited resources (personnel, supplies, funding, and technol-
ogy) further limit the localities from being able to adequately plan for and
respond to MClIs in rural and frontier areas of the United States. Many
rural areas are medically underserved areas with regard to both prehospi-
tal and hospital services, facing day-to-day resource challenges including
limited equipment, supplies, and healthcare personnel.

Richard Serino, deputy administrator of the Federal Emergency Man-
agement Administration (FEMA), addressed workshop participants briefly,
emphasizing that disasters and mass casualty incidents happen every-
where and that the workshop discussions, while stemming from rural,
transportation-related incidents, will not only be helpful to rural EMS, but
to EMS in general.

Common Themes and Opportunities

Throughout the workshop, several participants identified a number
of common themes and opportunities. Each of these will be discussed in
greater detail throughout this report. As already mentioned MCls in rural
and frontier areas of the United States are common and will likely get more
frequent in the coming decades as more people use mass transit (trains,
buses, and planes) to traverse the vast expanse of rural and frontier areas
of the country. The magnitude of these threats as well as the capability and
capacity to respond is largely unmeasured. Due to the absence of metrics
that can be used to assess risk and capabilities, governments, the public, and
responders are frequently unaware of the potential gaps in their response
systems until an MCI occurs. Broadly inclusive planning and exercises, stra-
tegic partnerships (including NGOs), state/federal coordination and sup-

Copyright © National Academy of Sciences. All rights reserved.
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port, the use of Incident Command, teamwork, innovation, and access to
communications are factors that appear to improve the response to MCls.

Communications technologies and the lack of interoperability within
those systems were a central theme throughout this workshop. Technology
plays several roles in rural emergency and disaster response and conse-
quently serves as both an opportunity and a challenge. Better communica-
tions and patient tracking can be a tremendous asset to everyone involved
in a disaster response. Interoperability with all responders, including across
state lines, would be the ultimate resolution. Standardization for patient
tracking systems would be another desirable outcome. Leveraging existing
federal programs (e.g., NG-911, HHS, and DHS preparedness grants, Na-
tional Broadband Plan) will also provide an opportunity to improve access
to broadband technologies (public safety communications, telemedicine,
and patient tracking) in rural and frontier areas of the United States.

Moving forward, many participants emphasized that grant guidance
will need to be updated to facilitate the development of regionalization and
the necessary partnerships—within government, local military bases, and
the private sector—and establish the metrics necessary to assess capabilities.
While some participants expressed concern about regionalization decreas-
ing “local” control, as will be highlighted later in this report, regionaliza-
tion facilitates partnerships and sharing of increased resources that result
in greater flexibility to plan and respond at the local level. Workshop chair
Robert Bass suggested that mechanisms to identify and share best practices
in planning for and responding to MClIs will help federal, state, and local
governments.

ORGANIZATION OF THE REPORT

The report that follows summarizes the presentations by the expert
panelists and the open panel discussions that took place during the work-
shop. An overview of two rural MClIs, the 2008 Mexican Hat incident and
the 2010 Albert Pike flood, are provided in Chapter 2.

Chapters 3 through 5 examine some of the specific challenges of re-
sponding to mass casualty incidents that occur in rural areas, as well as
strategies and innovative approaches to improving response. Chapter 3
discusses the impact of limited 9-1-1 access and other communications
challenges; Chapter 4 examines the unique challenges of rural prehospital
response; and Chapter 5 considers the lack of resources and other issues
facing rural healthcare systems. It also discusses strategies to address the
challenges posed by coordination and integration across response platforms.

Metrics for assessing capabilities and guiding resource allocation are
discussed in Chapter 6. Chapter 7 discusses opportunities for improving
rural mass casualty response, including the roles of federal, state, and lo-

Copyright © National Academy of Sciences. All rights reserved.
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6 RURAL MASS CASUALTY INCIDENT

cal governments and the private sector. Concluding remarks by the panel
chairs of each session are summarized in Chapter 8. The workshop agenda
and biographical sketches of the panelists are available in the appendixes.

Copyright © National Academy of Sciences. All rights reserved.
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Case Examples:
2008 Mexican Hat, Utah, Incident and
2010 Albert Pike, Arkansas, Flood

As discussed in Chapter 1, this Institute of Medicine (IOM) workshop
was convened at the request of the Federal Interagency Committee on
Emergency Medical Services (FICEMS) to help inform their evaluation
of the response of emergency medical services (EMS) to large-scale rural
transportation accidents. Following its investigation of a bus accident near
Mexican Hat, Utah, that occurred January 6, 2008, the National Trans-
portation Safety Board (NTSB) recommended that FICEMS conduct such
an evaluation, and develop EMS response guidelines for states. To set the
stage for the IOM panel discussions, two case examples of rural mass ca-
sualty incidents were presented by those directly involved in the emergency
services response. In addition to the accounts of the Utah bus accident, a
nontransportation example is provided in the accounts of the response to
the rapid and severe flooding of the Caddo and Little Missouri rivers near
Albert Pike, Arkansas, in June 2010.

NTSB MEXICAN HAT INVESTIGATION

NTSB vice chairman Christopher Hart explained that as an independent
accident investigator, the NTSB’s primary goal is to issue recommendations
designed to help prevent similar accidents in the future. These recommen-
dations are based on the NTSB’s determination of probable cause(s) and
survival factors (e.g., occupant protection, roof strength, and seat belts), as
well as its review of emergency response. While the NTSB does not have the
authority to mandate action, Hart noted that the acceptance rate of NTSB
recommendations is more than 80 percent.

7
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Following its investigation of the Mexican Hat incident, the NTSB
recommended that FICEMS address the need for funding to enhance the
communication capabilities of rural areas and conduct a systematic review
of EMS response to large rural accidents. The NTSB made recommenda-
tions to the Utah Bureau of EMS and Preparedness, calling for the develop-
ment of a contingency plan for large rural accidents that are complicated by
severe weather. Recommendations were also made to the Federal Highway
Administration, the National Association of State EMS Officials, and the
American Association of State Highway and Transportation Officials to
develop a risk assessment process to identify those stretches of rural roads
most vulnerable to accidents in order to focus communication enhance-
ments and response plan development.

Hart emphasized that the challenge of vast open spaces goes beyond
how long it takes for emergency vehicles and responders to reach the site.
Physical distance can be a significant barrier to transporting emergent pa-
tients quickly and effectively after first responders have arrived. From the
accident scene in Mexican Hat, the closest medical facility with a trauma
unit was 117 miles away in Moab, Utah. Five of the victims were treated
at this level IV trauma center. The closest level I trauma unit was 190 miles
away in Flagstaff, Arizona, and two individuals were treated there. Twenty-
five accident victims were treated 75 miles away in Monticello, Utah, in a
facility without a trauma center; 10 were treated as far as 230 miles away at
a level IT trauma unit in Grand Junction, Colorado, and three were treated
360 miles away in Salt Lake City, Utah, at a level I trauma unit.

There are a variety of exacerbating circumstances that affect rural
incidents, including lack of communications, bad weather, lack of roads
(of particular concern for railroad or aviation crashes), and impact on the
larger community (e.g., a crash resulting in a pipeline leak or other hazmat
situation). Hart emphasized the importance of state and local governments
considering potential aggravating circumstances when developing response
plans.

In the future, he said, we can expect to see more tour buses on rural
roads as people set out on more ski trips and other expeditions to see our
beautiful country “up close and personal.”

THE 2008 MEXICAN HAT, UTAH, INCIDENT AND RESPONSE:
LOCAL PERSPECTIVE

Linda Larson, EMS director for San Juan County, Utah, provided a
local EMS perspective of the 2008 Mexican Hat incident. Currently an
emergency medical technician (EMT)-intermediate with advanced life sup-
port (ALS) certification, Larson has been an EMS in Utah for 10 years, and
was an incident commander at the scene. Though San Juan County is the

Copyright © National Academy of Sciences. All rights reserved.
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biggest county in Utah at 7,725 square miles, its population only measures
14,413, an average of 1.8 residents per square mile. Larson compared
that to Washington, DC, which is 61.4 square miles with a population of
599,000, or 9,300 residents per square mile.

The Accident

On January 6, 2008, 17 tour buses traveled through San Juan County,
Utah, on their way to Phoenix, Arizona, from a ski holiday in Telluride,
Colorado. Normally, the convoy would have traveled through Colorado,
but Lizard Pass on State Route 145 was closed due to snow, and the buses
were diverted through San Juan County on Highway 191. It is believed,
Larson said, that instead of making a necessary turn to stay on Highway
191, five of the busses kept driving straight and inadvertently ended up on
Highway 163, which is a very narrow, winding road, without a shoulder.
The fourth bus failed to negotiate a turn and rolled down a 41-foot em-
bankment. The crash site was 10 miles north of Mexican Hat, 22 miles
south of Bluff, and 80 miles from Monticello.

At the time of the crash, approximately 8:00 p.m., it was already dark,
very cold, and raining. Larson played an audio clip of the 9-1-1 call made
by one of the victims to EMS, shortly after the crash. Given the lack of cell
phone coverage in that area, it is unknown how that call was connected.
From the recording, workshop participants heard that the connection was
poor and was ultimately lost before the dispatcher could obtain any in-
formation other than that there had been a crash. Another 9-1-1 call was
successfully completed around 8:30 p.m. by a passerby.

The Response

The first ambulance was paged at 8:30 p.m., and four ambulances were
en route by 8:45 p.m. The EMS team alerted the local hospital and the
emergency manager, who sent the mass casualty trailer to the scene. The
San Juan County EMS is voluntary, but has a fulltime interfacility transport
vehicle that just happened to be in the area, about 20 minutes away. Both
of the personnel on the transport were ALS certified.

The first ambulance on the scene arrived at 9:01 p.m. to what Larson
described as a messy, surreal scene of strewn skis, poles, jackets, and suit-
cases. The bus had gone through a barbed wire fence and made a full 360
degree roll down the embankment, losing its roof in the process (Figure
2-1).

Forty-three EMTs responded, which Larson noted as fortunate rather
than routine: normally only half that number are available to respond. Two
highway patrol officers responded, both of whom had some EMT experi-
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FIGURE 2-1 The fourth tour bus after a 360-degree roll 41 feet down an
embankment.
SOURCE: Larson, 2010.

ence. Due to the lack of highway traffic, patrol officers assisted EMS in
beginning to move patients away from the bus. Countywide, the sheriff and
3 deputies, 25 fire and rescue personnel, and 10 county employees from the
administration office, driving county vans, were among the responders. In
total, 15 ambulances serviced the scene, one from as far away as 250 miles.

When EMS arrived there were around 100 people down the embank-
ment. Approximately 50 passengers from the fifth bus had gotten out to
help, such that EMS had to distinguish between healthy and wounded tour-
ists. Ultimately, it was decided to pair passengers from the fifth bus with
victims from the fourth, so each victim had an advocate who stayed with
them and monitored their status. Another fortunate coincidence came in
the form of a passerby who happened to have a large spotlight in the back
of his truck; he stayed to illuminate the scene.

The Utah EMS Strike Team was also activated, assisting San Juan
County for 48 hours by responding to all other EMS calls (discussed in
detail hereafter).
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Injuries

Of the 53 people on the bus, there were 9 fatalities, 35 serious injuries,
and 9 minor injuries. Of the serious injuries, about half were triaged red,
the other half triaged yellow. Demonstrating the need to reassess triage
grades throughout a mass casualty incident (MCI), one of the patients,
initially triaged green, was found to have suffered a hip fracture after be-
ing evacuated to a “walking wounded” area. The majority of the seriously
injured passengers sustained spinal, clavicle, rib, and extremity fractures.
All of the passengers had been ejected from the bus except for the driver,
and a passenger who was trapped between the seats.

Raising the issue of seatbelt use on buses, Larson noted that from 1998
to 2008, the NTSB investigated 33 motor crash accidents involving 256
passenger ejections. However, Larson pointed out that it is not possible to
know how the injuries might have been different if the roof of the bus had
not detached.

Transportation

Eight ambulances from San Juan County and four from the Navaho
Nation were dispatched to the scene. Three ambulances from Grand County
EMS and two from Southwest Memorial Hospital in Cortez, Colorado,
were waiting at San Juan Hospital to assist with further transport. There
were no helicopters able to reach the scene due to the weather. The flight
team from St. Mary’s in Grand Junction, Colorado, instead drove down in
an ambulance to assist with transport. As there were not enough ambu-
lances, the decision was made to remove the seats from the three county
vans and use them for patient transport. Larson recounted that though the
vans did not have any medical equipment, the alternative was leaving the
victims on the ground at the scene to succumb to hypothermia.

Seven people were pronounced dead at the scene. The remaining vic-
tims were initially transported to four hospitals and two clinics. Four air
transport teams subsequently transported patients to other facilities. Two
victims died en route to higher medical facilities. Only 7 out of the 52 pas-
sengers were released with minor injuries. Overall, victims were treated at
13 hospitals and medical centers in 4 different states (Figure 2-2).

Challenges and Successes

Larson listed some of the challenges facing EMS in responding to this
incident, including the fact that the closest hospital was nearly 80 miles
away. Limited radio communication and no cell phone service on the scene
meant that communication with the local hosp