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INTRODUCTION

The success or failure of an emergency medical services 
(EMS) response is highly dependent on the utilization of 
effective communications, and timely access to reliable 
information. To maximize survival rates and minimize 
disabilities during any mass casualty incident (MCI), it 
is vital to have rapid, seamless, and coordinated com-
munications between fi rst responders and fi rst receivers. 
The ability of EMS personnel to communicate with other 
responders in real time is critical to establishing com-
mand and control at the scene of an MCI, maintaining 
event situational awareness, and operating effectively 
over a broad range of MCI types. Many of the logistical 
problems faced in MCIs are not caused by shortages of 
medical resources but rather by failures to coordinate and 
optimize their distribution.

An effective EMS response requires a moment-to-moment 
“situational analysis” and transmission of real-time infor-
mation that refl ects needs and available resources that can 
change suddenly and unexpectedly. A critical “sequential 
interdependence” exists: accurate information from the 
fi eld about the incident, casualties, medical needs, triage, 
and treatment impacts the utilization and preparedness 
of resources such as ambulances, emergency departments 
(ED), hospitals, and intensive care units. Similarly, infor-
mation on available and accessible hospital, ED, and 
ambulance resources can infl uence the management and 
disposition of victims at the scene.

During an EMS call, events, decision making, and result-
ing actions represent discrete teps that largely occur on 
a sequential basis as new information is presented. In a 
rural car crash, for instance, the crash occurs, the crash is 
detected, EMS is called and responds, EMS arrives and eval-
uates, additional resources (e.g., extrication services, heli-
copter) are called and respond, medical direction is sought 
and provided, treatment is administered, and patients are 

transported. Each segment in the EMS response presents 
an opportunity for delays. Each also creates opportunities 
to accelerate appropriate medical intervention through 
improved communications that enable some events, deci-
sion making, and actions to occur more quickly. Delays 
during EMS calls can cost tens of minutes, if not hours, 
during the patient’s “golden hour,” the time from the crash 
event to the start of intensive treatment.

Problems with communications are a frequent source 
of disaster scene and triage errors in small MCIs. In a 
study of pre-hospital triage and EMS communication 
performance, prospective data from resource physicians 
and retrospective data from tape recorded pre-hospital 
conversations were collected for 45 consecutive MCIs 
over a 9-month period.1 Most of the MCIs were motor 
vehicle accidents and most patients were treated at a 
level 1 trauma center. Frequent errors included having 
multiple communicators on site (38%), misidentifying 
the number of victims (56%), and having unclear infor-
mation for the resource physician (43%). Only 38% 
of events had pre-hospital triage information that was 
deemed entirely appropriate.

EMS communications systems need not be highly spe-
cialized or sophisticated to provide benefi t. The major 
challenge in the design of such systems is to match the 
right equipment and protocols with the contingency 
systems and response plans of a given region. Another 
important consideration is the ability to assess and 
manipulate acquired information and communicate 
essential results where and when they are needed. 
Communication technologies are continuously evolv-
ing greater capabilities, and they are also increasingly 
affordable. With such advances, a natural question for 
the disaster management community to ask is: How can 
planning and technology help us create the most effective 
EMS response in a disaster?
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COMMUNICATIONS CHALLENGES: FROM NATIONAL 

TO LOCAL

The terrorist attacks of September 11, 2001 and other 
national disasters highlighted the need for improved 
emergency communications among federal, state, and 
local agencies. In 2008, the U.S. Department of Homeland 
Security (DHS) released the National Emergency 
Communications Plan (NECP). NCEP was developed in 
cooperation with over 150 public and private sector emer-
gency communications offi cials with the goal of identifying 
emergency communications problems and solutions so 
that emergency response personnel at all levels of gov-
ernment and across all disciplines can communicate as 
needed. NECP is a strategic plan that establishes a national 
vision for the future state of emergency communications, 
sets national goals and priorities for addressing defi ciencies 
in the nation’s emergency communications structure, and 
provides recommendations and milestones for emergency 
response providers and relevant government offi cials to 
improve their communications capabilities. NECP is the 
nation’s fi rst strategic plan to improve emergency response 
communications and was designed to complement exist-
ing homeland security and emergency communications 
legislation, strategies, and initiatives. NECP defi nes three 
goals that establish a minimum level of interoperable 
communications and deadlines for federal, state, local, 
and tribal authorities (Table 1). 

EMS in the Commonwealth of Pennsylvania

The need for effective emergency communications 
among state, county, and local responders is especially 
critical in Pennsylvania because of its Commonwealth 
local government structure. In addition to several state 
agencies, there are 67 county emergency offi ces and 
thousands of local police and fi re departments, hazard-
ous materials teams, and ambulance services that handle 
emergency situations throughout the Commonwealth. 
The Department of Health is the lead agency for EMS 
in the Commonwealth. The EMS system includes 
16 regional EMS councils, Pennsylvania Emergency 
Health Services Council, the Pennsylvania Trauma 
Systems Foundation, and two Poison Control Centers. 
In Pennsylvania in 2007, approximately 51,000 EMS per-
sonnel and 983 licensed ambulance services responded 
to emergency calls involving over 1.8 million patients.2 

EMS in Lancaster County

Lancaster County, Pennsylvania, encompasses approxi-
mately 984 square miles and has a population of almost 

500,000. Lancaster County is currently served by 21 
transport ambulances and one non-transport hospital 
based ALS service, staffed by both paid and volunteer 
personnel. EMS activities in Lancaster County are coor-
dinated by Lancaster County-Wide Communications 
(LCWC), which responds to a daily average of 580 9-1-1 
calls and deals with a daily average of 1,090 emergency 
and non-emergency incidents. LCWC employs a staff of 
75 dispatchers with an average of 15 on duty at all times. 
In addition, an administrative staff of 16 people provides 
support services such as quality assurance, training, radio 
maintenance, and database administration. In Lancaster 
County, EMS personnel responded to 76,142 dispatch 
calls in 2008, a daily average of 209 calls (Table 2).3 

When a 9-1-1 call is received at LCWC, the call is 
answered by a call-taker who enters pertinent infor-
mation into the Computer Aided Dispatch System 
(CADS). The CADS then routes the call to the proper 
dispatcher based on the type of incident and the loca-
tion. The county is divided into 4 geographic zones, plus 
Lancaster City, and one dispatcher covers each zone. 
There are four dispatchers working at all times. The 
CADS suggests to the responding dispatcher the units to 
be sent on the call and the dispatcher pages the required 
agencies. Almost all 9-1-1 calls are routed to a police 
dispatcher. If an emergency requires a response from a fi re 

TABLE 1. PRIMARY GOALS OF THE NATIONAL 

EMERGENCY COMMUNICATIONS PLAN

•  By 2010, 90 percent of all high-risk urban areas 
designated within the Urban Areas Security 
Initiative (UASI) can demonstrate response-level 
emergency communications within one hour for 
routine events involving multiple jurisdictions 
and agencies. 

•  By 2011, 75 percent of non-UASI jurisdictions 
can demonstrate response-level emergency 
communications within one hour for routine 
events involving multiple jurisdictions and 
agencies. 

•  By 2013, 75 percent of all jurisdictions can 
demonstrate response-level emergency 
communications within three hours of a 
signifi cant event, as outlined in the department’s 
national planning scenarios.
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department or ambulance, the call is simultaneously 
routed to a second dispatcher who handles both fi re and 
EMS dispatching.

THE NORMAN WOOD BRIDGE MCI: A TURNING POINT

The Norman Wood Bridge, named for a former member 
of the Pennsylvania House of Representatives, is one of 
over 200 bridges that cross the Susquehanna River, the 
longest river on the East Coast of the United States. 

Rising some 175 feet above the Susquehanna River, 
the Norman Wood Bridge carries Pennsylvania Route 
372 between York County, Pennsylvania and Lancaster 
County, Pennsylvania (Fig. 1).

On the evening of October 27, 2002, seven members of 
a York County Amish family were severely injured when 
a passenger van slammed into the back of their horse-
drawn buggy as they traveled westbound on the Norman 
Wood Bridge. Injured in the crash were a husband, wife, 
and fi ve children, ranging in age from 3 to 11 years. The 
collision destroyed the buggy and threw all seven of its 
occupants onto the bridge. The accident resulted in 
the deaths of the 36-year-old father and two of the fi ve 
injured children, ages 3 and 9 years. The van driver was 
uninjured and the horse died from the impact. Following 
an investigation, the van driver was cited for careless 
driving and driving without proper insurance.

The accident was categorized as a Class I MCI by EMS 
dispatchers (Table 3). More than a dozen fi re companies, 
ambulance, and rescue-helicopter crews from York and 
Lancaster counties responded to the crash, which hap-
pened just east of the York County line. The geographic 
location of the crash presented some unique challenges 
to EMS dispatchers and on-site personnel. Since the 
location of the crash was a section of highway located 
between York and Lancaster counties, it wasn’t imme-
diately clear which local authority was responsible for 

TABLE 2. COMMONEST EMS CALLS IN LANCASTER 

COUNTY, PENNSYLVANIA, 2008.

Incident Type Total Calls

Traumatic/injured 6768

Sick person 6375

Breathing diffi culty 5291

Fall/injured 4778

Vehicle accidents 3841

Chest pain 3692

Unconscious person 1746

Psychiatric/emotional 1719

Heart problem 1543

Seizure 1521

Stroke/CVA 1500

Abdominal pain 1350

Source: Lancaster County-Wide Communications 2008 Annual Report. 
Available at www.lcwc.co.lancaster.pa.us

Figure 1. The Norman Wood Bridge (PA-372) over the Susquehanna River.
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responding to the MCI. EMS units from both York and 
Lancaster counties ultimately responded, but the com-
munications of each county team were held on different 
radio frequencies, leading to confusion at the crash site. 
Additionally, the radio communications of Lancaster 
County’s own Fire and EMS teams were on two different 
frequencies (EMS on 33.60 and Fire on 33.72), which 
resulted in excessive transmission of unnecessary and 
often redundant messages.

The initial crash scene responders also lacked a unifi ed 
command structure. First-arriving units were unsure of 
their respective roles and failed to immediately establish 
triage, treatment, and transport sectors. As a result, 
confusion existed regarding the number of injured per-
sons, severity of injuries, transport destinations, and the 
capacity of local trauma centers. Other problems were 
related to the particular aspects of the bridge crash site. 
Initial reports indicated that one of the injured children 
had been thrown from the bridge to the river below. 
While this report eventually proved false, the misinfor-
mation led to an unnecessary diversion of rescue efforts 
to locate the supposedly missing child. The departure of 

some ambulance crews at the crash site was temporarily 
delayed by transport helicopters that had, for lack of a 
designated landing zone, landed directly on the bridge, 
blocking the roadway. 

The Aftermath: Review and Revision 

A few months later, in January, 2003, members of the 
LGH Emergency Department, Trauma Center, Lancaster 
County EMS Services, Fire Department, and Lancaster 
County 911, held a multidisciplinary meeting to review 
the details of the emergency response to the Normal 
Wood Bridge MCI and to identify strategies to improve 
responses to future emergencies. Outcomes of the 
Norman Wood Bridge MCI were compared with emer-
gency response standards established by the National 
Fire Protection Association, a source of consensus codes 
and standards intended to minimize the worldwide 
burden of fi res and other hazards on the quality of life. 
The meeting included reviews of tapes and transcripts 
of communications generated during the Norman Wood 
Bridge MCI, interviews with original participants, and 
examinations of detailed maps of the disaster site and 
surrounding areas.

The meeting provided a foundation for the development 
of a comprehensive and unifi ed strategic mass casualty 
response plan for Lancaster County EMS. Its purpose is to 
allow an organized approach, response, and quick mitiga-
tion of MCI in Lancaster County. The plan is intended to 
standardize operations during MCI and to be an “all haz-
ards” plan designed to address the problems of any MCI, 
regardless of the incident cause. If necessary, the plan can 
be modifi ed based on the number of patients, severity of 
injuries, and special circumstances. The plan is intended 
to allow on-scene medical commanders to quickly and 
effi ciently organize and control the medical response, 
triage, treatment, and transportation of all victims of 
MCI in Lancaster County. The plan describes procedures 
for establishing command (the fi rst arriving EMS unit 
initiates the command role), triage, a Treatment Section, 
coordinating transportation resources, and dealing with 
hazardous materials and patient decontamination. 

Prior to the Norman Wood Bridge MCI, the transmis-
sion of information to receiving facilities regarding the 
number of patients and the nature and severity of their 
injuries was the responsibility of transporting ambulance 
personnel. Following the implementation of the revised 
system, patient-related information is relayed to receiv-
ing facilities and to the physician-on-duty at the EMS 

TABLE 3. CLASSIFICATION OF MASS CASUALTY 

INCIDENTS

A mass casualty incident (MCI) is defi ned as an event 
in which the usual standard of care is compromised and 
the need arises to ration available resources. There are 
four levels of MCI:
•  Level I. An incident involving 3 to 5 patients. 

Usually requires local resources only. A severe 
multiple-person motor vehicle accident requiring 
regionally available ambulances would be an 
example.

•  Level II. An incident involving 6 to 10 patients. 
May require additional county and/or regional 
resources. An example would be a bus accident 
requiring ambulances from several towns.

•  Level III. An incident involving 11 to 25 patients that 
overwhelms regionally available resources and may 
require state and/or federal assistance. An example 
would be a natural or man-made disaster.

•  Level IV. An incident involving 26 or more patients 
that may require state and/or national resources. 
An example would be a major natural disaster or 
catastrophe affecting a large geographic area.
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Command Center by the on-site EMS Command Offi cer. 
This Offi cer is responsible for overall management and 
coordination of all personnel and resources related to 
the MCI and for ensuring that the functions of the EMS 
section (i.e. triage, treatment, and transportation) are 
accomplished. After the fi rst arriving EMS unit initiates 
the command role, command may later be passed to a 
Field Supervisor or to the most qualifi ed provider. In 
smaller MCIs and in the initial stages of large incidents, 
the EMS Command Offi cer may fi ll several EMS sec-
tion roles such as Triage Offi cer. If the MCI escalates, 
or additional resources arrive, subordinate roles may be 
reassigned to other individuals. 

The revised MCI response plan defi nes the position of 
the Transportation Offi cer, who secures transportation 
resources, maintains transportation records (which 
patients are transported to which facilities by which 
unit), coordinates patient loading on a priority basis, 
and coordinates with Medical Control to determine 
the status of receiving facilities. The Communications 
Offi cer makes contact with EMS Command and LCWC 
to determine which facilities are capable of accepting 
patients and the number and types of patients they can 
accept. He/she also communicates with receiving facili-
ties and reports on the number, type and conditions of 
patients they will be receiving. The EMS Staging Offi cer 

works directly with the Transportation Offi cer to coordi-
nate transport assets. He/she is responsible for establish-
ing a staging area for ground ambulances and aircraft, 
maintaining a record of available EMS resources, and 
assigning resources based on the needs of the Transport 
section. An ideal staging area is located close enough to 
the MCI to be useful and effective but far enough away 
not to hinder operations.

CONCLUSIONS

Communication and information management are major 
challenges in MCIs. EMS teams must procure and coordinate 
resources and personnel despite often inadequate informa-
tion regarding the actual nature of the incident, the needs 
of patients, and the capabilities of receiving facilities. The 
receipt of accurate, real-time information from the MCI site 
is imperative for Emergency Departments to anticipate work-
loads from ambulance arrivals, to prepare for interventions, 
and to coordinate staff and resources in the hospital. In this 
chaotic environment, communication plays a critical role in 
improving the EMS response and the outcomes of injured 
patients. The Norman Wood Bridge MCI highlighted the 
need for improvements in EMS communications and inci-
dent command in Lancaster County. The implementation 
of these and other improvements is an ongoing process of 
continuous improvement in the effi ciency and effectiveness 
of the EMS response in Lancaster County.
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