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Abstract 

 

Timely medical transportation at an appropriate level of care is essential to achieve positive 

health outcomes in critical medical situations. Critical care transport programs, such as STAT 

MedEvac (STAT), often provide the highest level of care and the fastest mode of transport when 

patients need it most. Issues arise, however, when weather and other operational challenges make 

it unsafe or impractical to operate an air ambulance. STAT addresses this challenge by 

collaborating with ground ambulance agencies local to their air medical bases. The ground 

ambulance agency provides an ambulance and driver while STAT provides the medical crew and 

most of the required medical equipment to facilitate ground critical care transports. Although 

STAT currently vets ground ambulance agencies prior to utilizing them, this vetting process is 

limited and there have been potentially preventable operational and safety events. Additionally, 

STAT’s Communications Specialists frequently experience challenges in rapidly identifying an 

appropriate and available ground ambulance for these transports. This essay discusses the current 

state of STAT MedEvac’s Ground Partner Program, the development of a comprehensive vetting 

program, and the utilization of information gathered during the vetting process to streamline 

ground ambulance dispatching. This project is of public health importance because air and ground 
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critical care services improve patient outcomes and facilitate rapid access to regionalized specialty 

care that is often unavailable locally.  
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1.0 Introduction 

1.1 STAT MedEvac Background 

STAT MedEvac (STAT) is a large air medical service provider based at Allegheny County 

Airport in West Mifflin, Pennsylvania. STAT operates 18 helicopters, each at its own base, and 4 

ground critical care ambulances across Pennsylvania, Ohio, Maryland, New York, and Washington 

D.C. Each helicopter is staffed with a pilot, flight nurse, and flight paramedic.1 The ground 

ambulances have an EMT driver instead of a pilot. Generally, missions are either classified as 

scene runs or interfacility transports. A scene run is an emergency mission outside of the hospital 

for a critically ill or severely injured person who would benefit from the critical care capabilities 

of the medical crew, the increased speed of helicopter transport, and the higher-level care of a 

specialty referral center such as a level 1 trauma center or a comprehensive stroke center. 

Interfacility transports involve moving a patient from a sending facility, where the patient is in the 

emergency department or already an inpatient, to a receiving facility that can provide a higher level 

of care or other required specialty care.1 The majority of STAT’s missions are interfacility 

transports moving patients requiring critical care services from sending facilities, like community 

hospitals, to tertiary or quaternary care facilities, often in Pittsburgh. In 2020, these interfacility 

transports represented 80.6% of STAT’s completed missions (Table 1). 
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1.2 Ground Partner Program Current State 

STAT MedEvac has developed a culture of safety and only flies missions where there is 

consensus among the pilot and medical crew that it is safe to fly.1 Weather is the predominant 

reason for declining a mission and accounted for 74.5% of missed missions in 2020 (Table 2). 

Icing conditions, high winds, and thunderstorms are regular causes of operational challenges, 

especially in the winter months and in the mountainous regions of Pennsylvania. When the 

helicopters cannot fly safely, STAT operates ground critical care missions. Although STAT has 

four ground critical care ambulances, one is dedicated to the Children’s Hospital of Pittsburgh 

transport team and the other three largely handle interfacility transports within the City of 

Pittsburgh and Allegheny County. To fill the gap in ground units STAT created its Ground Partner 

Program (GPP) in which STAT has agreements in place with emergency medical services (EMS) 

agencies across its multi-state service area to maximize its operational flexibility. EMS agencies 

in the GPP serve as vendors to STAT and provide an ambulance and qualified driver while STAT 

provides its own equipment and the medical crew. As the transporting agency, STAT bills the 

patient or their insurer for the transport and compensates the EMS agency for the use of their 

resources. The GPP gives STAT operational flexibility to provide patients with the critical care 

transport services they require no matter the weather.  

Despite its success, the GPP does have its challenges. Most critical care interfacility 

transports are urgent and unscheduled which presents STAT with the challenge of quickly 

identifying a ground unit that is both available and appropriate for the mission. Since the EMS 

agencies in the GPP also respond to 911 dispatches and perform their own interfacility transports 

there is no guarantee that a given EMS agency will have an ambulance available at any given time. 

Factors involved in identifying an appropriate EMS unit include distance from STAT’s medical 
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crew and the ability of the ambulance to accommodate the patient and any associated equipment. 

For example, certain ambulances are not large enough to accommodate a patient on an intra-aortic 

balloon pump (IABP). Others may not have equipment appropriate for travel in adverse weather 

conditions (i.e., chains, four-wheel drive, dual rear wheels). Qualified drivers must also have 

adequate rest to mitigate issues of fatigue and on long distance transports two drivers may be 

requested. At the present time STAT works with 90 vetted EMS agencies across its catchment area 

and calls these EMS agencies in a predetermined order based on the agency’s proximity to the 

STAT medical crew staffing the mission. Additionally, the Communication Specialists responsible 

for dispatching the ground ambulances do not have any reference materials showing them which 

ambulances are capable of meeting specialized equipment needs, such as the previously mentioned 

IABP. This lack of reference material means that a Communication Specialist could end up calling 

an EMS agency whose fleet does not contain any ambulance capable of the mission. 

Communication Specialists frequently end up calling numerous agencies before they can secure 

an appropriate and available ambulance for the mission though the exact incidence of this issue is 

not quantified. 

STAT’s challenges in identifying an appropriate and available ambulance are symptomatic 

of limited prehospital resources, especially in rural areas. Prehospital resources are limited because 

of the high cost of acquiring, equipping, and staffing a ground ambulance relative to the 

reimbursement earned per transport completed. Rurals areas compound this problem due to lower 

transport volumes that lead to lower revenue despite near identical fixed costs. When compared to 

a ground ambulance, a single medical helicopter can cover approximately five times the area. Air 

critical care transport reimbursement pays approximately seven times more than an otherwise 

identical critical care transport completed by ground, yet the marginal cost of an air critical care 



4 

transport is just double that of a ground transport. Critical care transport also requires a more highly 

trained medical crew who earn higher compensation. The significantly lower reimbursement rates 

paired with identical staffing costs and a smaller catchment area generally make ground critical 

care transport service economically impractical. STAT and similar critical care transport programs 

have a limited ground transport footprint despite these economic challenges because the programs 

are necessary to consistently deliver the ground critical care services patients require no matter the 

weather or other operational constraints.  

The relationship between STAT and ground EMS agencies is complex. Depending on the 

situation, STAT is sometimes the customer and other times the service provider. On scene runs, 

ground ambulances are the first responders to medical emergencies in their local area and, when a 

patient’s condition warrants, make the request for the 911 center to dispatch STAT or a competing 

air ambulance as seen in Figure 1. Conversely, STAT becomes the customer when they are paying 

the EMS agency for providing an ambulance and qualified driver to support critical care 

interfacility transports as seen in Figure 2. STAT has a dedicated outreach team who work to 

develop and maintain positive relationships with referring EMS agencies through outreach and 

education programs.  Prior to being added to the GPP, a STAT MedEvac outreach team member 

conducts a site visit which includes a review of limited items and establishes only limited standards 

for the EMS agency and its ambulances. These limited items include the number of ambulances 

and EMS staff at the agency and a brief review of STAT MedEvac transport policies.  

Historically, there have been incidents where a GPP ambulance arrives for a mission with 

an ambulance in disrepair or lacking sufficient oxygen or fuel. These incidents create tension 

between the EMS agency and STAT and furthermore between the sending facility and STAT since 

a time-sensitive transport may be delayed. STAT’s incident reporting system does not allow for 
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these mishaps to be identified categorically. For example, the incident reporting system was 

searched for the keyword “ambulance” for incidents occurring within 2020 to identify and quantify 

ground related incidents. The query for “ambulance” returned 109 incidents. After reading each 

incident report, 18 were determined to be related to the Ground Partner Program. The 18 GPP 

related incidents were categorized as oxygen, vehicle maintenance, unsuitable vehicle, unsafe 

vehicle operations, or EMS personnel issue. Depending on the nature of the incident multiple 

categories could apply to a single incident. Issues related to oxygen are the most common and are 

found in 39% of reported GPP incidents. Vehicles maintenance and EMS personnel issues are 

second most common and are each found in 28% of GPP related incident reports. The complete 

breakdown of incident categories can be seen in Table 3.  

The GPP provides major operational support to STAT and, although it is functional and 

essential, management felt that there was an opportunity to increase the rigor of the GPP to increase 

consistency and decrease mishaps. Upon consultation with STAT’s management team a two-

pronged approach was favored: 1) EMS agency engagement and 2) dispatch process 

improvements. This paper describes an approach to both components.  



6 

2.0 Literature Review 

The published literature contains limited research on arrangements like STAT’s Ground 

Partner Program. Evidence does exist, however, to support improved patient access and outcomes 

from both ground and air critical care transportation (CCT), of which STAT is a provider.3 

Specialty and critical care services such as care for trauma, stroke, and acute coronary syndrome 

are both complex and resource intensive. These specialty care resources are often regionalized as 

a strategy to gain efficiencies while improving patient outcomes.4 A downside of this 

regionalization of care is the need to transport critically ill or injured patients over longer distances 

to get them to definitive specialty care. Interfacility transport by critical care teams (prehospital 

registered nurse and flight paramedic) is of greater benefit to extremely ill patients when compared 

to standard advanced life support (ALS) EMS teams (paramedic and emergency medical 

technician).3 The benefit of the CCT results from a combination of increased training in care of 

the critically ill patient and a greater scope of practice when compared to ALS. CCT teams are 

able to continue the intensive care unit (ICU) level care throughout transport while an ALS team 

would have to suspend certain interventions and medications to be able to transport the patient 

within their scope of practice.3  

CCT is offered in the setting of an air ambulance though there are limited ground CCT 

teams, most typically in support of an air medical program. Air ambulances benefit from increased 

speed and range when compared to ground ambulances. Weather is a major factor in air ambulance 

accidents.5 Ground ambulances, however, are able to safely operate in a much wider range of 

weather.3 Given the highly variable geography and weather in STAT’s catchment area, utilizing 

ground ambulances to complete interfacility transports provides needed operational flexibility.   
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3.0 Ground Partner Program Improvement Project 

The project aimed at strengthening the GPP has two closely related components: EMS 

agency engagement and dispatch process improvement. EMS agency engagement includes 

establishing mutually agreed upon expectations for GPP participation and an inspection of the 

agency including its staffing model, equipment, and vehicles. The dispatch process involves 

leveraging information gathered in the inspection combined with mission requirements to rapidly 

identify and dispatch the closest appropriate GPP agency for a mission.  

3.1 Vetting Checklist Development Methodology 

STAT is subject to the licensing requirements of each state where a base is located 

(Pennsylvania, Ohio, Maryland, New York, or Washington, D.C.) and the requirements of its 

accrediting body, the Commission on Accreditation of Medical Transport Systems (CAMTS). The 

majority of CAMTS standards are above and beyond state requirements. For example, while 

Pennsylvania requires vehicle operators to complete a full Emergency Vehicle Operations Course 

(EVOC) just once, CAMTS requires the full EVOC course at least every two years. CAMTS 

requires reaccreditation every 3 years.6 The CAMTS standards apply to every air or ground vehicle 

STAT uses to transport a patient regardless of who owns the vehicle.7 Although CAMTS 

accreditation is common among air ambulance providers, there are no CAMTS accredited ground 

EMS agencies within STAT’s service area.8 As a result, ground EMS agencies are typically 

unfamiliar with CAMTS standards and may not meet them, despite meeting state licensure 
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requirements. Outreach personnel from STAT are able to assist agencies in meeting these 

standards by providing education and sample policies for the EMS agency to adopt. Beyond state 

and CAMTS requirements, STAT also has internal policy documents that govern operations in all 

vehicles where STAT medical crews conduct transports. The internal policies meet or exceed all 

CAMTS requirements and may not always be achievable for smaller EMS agencies due to these 

agencies’ limited resources. 

A key component of EMS agency engagement was the development of inspection 

checklists to guide the outreach team. The objective of the checklists is to standardize items that 

are reviewed at each EMS agency and establish minimum and preferred standards for an 

ambulance to participate in the GPP. The agency inspection centers around completing three inter-

related checklists that were created in Microsoft Excel: agency (Figure 1), base(s) (Figure 2), and 

vehicle(s) (Figure 3). The agency checklist covers high level items such as operational policies 

and agency demographics. The base checklist is completed for each base an EMS agency operates 

and includes information such as the base’s physical location and routine staffing plan. The vehicle 

checklist is completed for each ambulance that the agency wants to participate in the GPP. The 

vehicle checklist reviews the general condition of the vehicle as well as essential equipment on 

board such as an inverter, suction, and oxygen. 

 The project team started with the existing GPP site visit checklist and expanded it while 

adding references to CAMTS standards and STAT MedEvac policy, where applicable. The items 

on the checklist were created to meet the requirements of STAT MedEvac’s policies, Pennsylvania 

EMS vehicle licensing standards,9 CAMTS standards,7 and guidelines of the National EMS Safety 

Council’s Guide for Developing an EMS Agency Safety Program,10 where applicable. In 

accordance with CAMTS standards, each EMS agency would be re-reviewed every three years 
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with a goal of reviewing one third of participating agencies each year to balance the outreach staff 

workload. 

3.2 Ground Ambulance Dispatch Tool Development 

Upon completion of the inspection checklists, the project team shifted to developing a user-

friendly tool that allows STAT’s Communication Specialists to identify and contact the closest 

appropriate GPP participating EMS agency for a ground critical care transport. Using Microsoft 

Excel, a master spreadsheet containing key information on all GPP agencies was created (Figure 

6). The master spreadsheet contains a significant amount of information that is useful for periodic 

reporting and other GPP maintenance activities, but its breadth and depth made it cumbersome for 

use when attempting to dispatch an ambulance.  Using formulas and conditional formatting, key 

information was condensed into the ‘Agency and Unit Selection’ worksheet which indicates a 

unit’s participation in the GPP and its suitability for certain specialty transports such as IABP and 

others (Figure 7). The next step involved creating a matrix of the driving distance from each EMS 

agency base to each STAT base using the Google Maps application programming interface (API) 

in Excel (Figure 8). This allows a Communication Specialist to sort by distance for a given base 

and view the EMS agency bases in order of closest to furthest. The Communication Specialist then 

calls the closest EMS agency base to determine which ambulances, if any, are available for the 

mission. The available ambulances are checked against the Agency and Unit Selection worksheet 

(Figure 7) to ensure, prior to dispatch, that the available ambulance has been vetted and meets the 

needs of the mission. If the closest agency is unable to provide an ambulance for the mission, the 

Communication Specialist moves down the list to the next closest EMS agency base and repeats 
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the process until an ambulance is dispatched. The Excel matrix has a total of 2,400 potential 

combinations of EMS agency and STAT bases. Although some of these distance calculations are 

inherently impractical, taking a comprehensive approach revealed several matches between closely 

located bases and EMS agencies that were not presently being utilized. 
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4.0 Discussion of Implementing Vetting Checklist and Dispatch Tool 

4.1 Benefits of Implementing Vetting Checklist and Dispatch Tool 

STAT MedEvac is a mature critical care transport program with an established culture of 

safety and quality patient care. Given STAT’s large catchment area and the significant impact of 

adverse weather conditions on the ability to safely conduct air missions the implementation of a 

ground critical care transport program is essential. The high cost of purchasing, maintaining, and 

staffing ground ambulances given the low frequency of ground transports from a given base make 

it impractical to position a ground ambulance at each air ambulance base. Purchasing and 

equipping a single ground ambulance can cost approximately $250,000.12 Yet ground ambulance 

availability is essential to provide STAT with the operational flexibility that is essential to provide 

timely critical care transport services regardless of the weather. The solution devised by STAT’s 

management team is the GPP. The GPP simultaneously provides STAT with just-in-time ground 

ambulances and local EMS agencies with an additional revenue stream.  

Prior to this project, the GPP included only basic agency vetting and data collection for the 

90 participating EMS agencies, several of whom have multiple bases of operation. STAT’s 

outreach team includes a fulltime Director, two fulltime coordinators, and two part-time 

coordinators. The GPP is just one of the Outreach team’s many responsibilities and their small 

staff makes it impractical to reach all 90 currently participating agencies on a regular basis. This 

led to STAT’s critical care teams having inconsistent ground transport experiences and occasional 

mishaps (Table 3) impacting the timeliness and safety of the transport. Additionally, STAT’s 
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communication specialists did not have comprehensive information to assist them in rapidly 

selecting and dispatching the closest appropriate ambulance for a given transport.  

Upon implementation of the expanded agency, base, and ambulance vetting checklists, 

STAT will have increased confidence that the ground ambulances they request will consistently 

meet minimum safety and equipment standards. The incidence of a ground ambulance arriving to 

pick up a medical crew with an ambulance in disrepair or lacking adequate oxygen should also 

decrease significantly. Implementation of the Excel-based dispatching tool will result in faster 

identification of the most appropriate ground ambulance based on the combination of driving 

distance from the medical crew’s base and characteristics that make the ambulance suitable for the 

transport (dimensions, equipment, etc.). The increased rigor of the GPP’s agency review process 

will also positively affect the relationship between STAT and participating EMS agencies. By 

establishing clear expectations on what STAT expects from the agency and what the agency can 

expect from STAT the relationships will be strengthened and operational issues should decrease. 

4.2 Challenges of Implementing Vetting Checklist and Dispatch Tool 

The implementation of a more rigorous vetting process brings the challenges of ensuring 

that the EMS agencies stay in compliance with established standards and maintaining up-to-date 

information on each participating EMS agency. Upon implementation of the updated vetting 

checklists, STAT’s outreach team would review each participating EMS agency no less than every 

three years to maintain compliance with STAT’s CAMTS accreditation.6  

Compliance between reviews can become problematic, especially with a three-year interval 

between reviews. More frequent reviews are not feasible given the number of participating 



13 

agencies paired with a limited Outreach staff. It may be possible, however, to do annual calls with 

the agency’s leadership to review standards and expectations of GPP participation. For-cause 

reviews should be conducted in the event of an operational or safety mishap as reported in medical 

crew incident reports.  

EMS agencies regularly update their ambulance fleets and the equipment they use in their 

ambulances.12 When ambulances are replaced, the new ambulances frequently have different 

measurements and specifications that impact the ability of the ambulance to accommodate some 

of STAT’s specialty transports. For the EMS agency to put a new ambulance in service it must 

first be licensed by the state.9 Although state licensure ensures that certain minimum standards are 

met, several of the standards on the vetting checklists are above and beyond the standards 

established by the state.7 To address this challenge STAT should request that participating agencies 

notify STAT when they have fleet changes and provide the details of those changes. Ideally, STAT 

would review every new ambulance prior to it being included in the GPP, but this is not 

operationally practical given the number of participating EMS agencies and the limited number of 

STAT Outreach staff. 

4.3 Potential Future Program Improvement 

The agency, base, and ambulance vetting checklists include both minimum and preferred 

standards for many checklist items. These two sets of standards were created with the future in 

mind. As the GPP continues to mature and evolve, STAT may find it mutually beneficial to offer 

preferred dispatching or increased reimbursements rates to EMS agencies that meet the more 

stringent preferred standards. For otherwise low-volume rural EMS agencies that rely on GPP 
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transports for a portion of their annual revenue, the prospects of being STAT’s first call or higher 

reimbursement rates can be meaningful incentives to achieve the preferred standards. 

In addition to the recommended changes to the GPP, STAT should also consider 

improvements to tracking of GPP dispatch and GPP mishaps. Currently, there are no dispatch 

metrics available for management to review. It would be helpful for management to be able to 

identify the average number of agencies called prior to dispatch for a given service region, among 

other metrics. These metrics could identify problem regions and lead management to work to add 

additional GPP agencies to those areas or address other dispatch related issues. When considering 

mishaps, the incident reporting system should be improved. It is not presently possible to query 

the quantity or nature of mishaps associated with a given GPP agency or the category of the 

mishap. Further complicating reporting, it is likely that GPP incidents are underreported because 

STAT personnel work closely with EMS agencies and depend upon them for referrals. If STAT’s 

management team were able to identify problematic agencies early, those agencies can be 

contacted and given the opportunity to improve their performance. Should performance not 

improve, the agency can be removed from the GPP to prevent additional mishaps associated with 

that agency.  

4.4 Utility of Vetting Checklist and Dispatch Tool at Other Programs 

As a large, mature critical care transport provider, STAT is often seen as a role model for 

other organizations. Like many air medical programs, STAT covers a large and varied geographic 

area and has operations regularly impacted by inclement weather. The checklists and systems 

created as part of the GPP project are largely transferable to any critical care transport organization 
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who seeks to collaborate with their local ground EMS agencies. The checklists include references 

to both CAMTS accreditation standards and STAT MedEvac policy. Any organization could adapt 

the checklists to their own internal policies. Any external agency that adapts the checklist for their 

own use should note that some of the standards are based on Pennsylvania ambulance licensing 

standards and the adapting agency should ensure they instead utilize their own state’s ambulance 

licensing standards. Finally, external organizations would only need to acquire a Google Maps 

API key, which is free of charge for a defined number of API calls and change the street addresses 

in the mapping file in order to adapt the system to their organization.  
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5.0 Conclusions and Public Health Implications 

STAT MedEvac’s Ground Partner Program gives STAT significant operational flexibility 

when their helicopters are unable to fly safely. The implementation of the vetting checklists and 

dispatching tool developed in this project will increase the GPP’s rigor and assist with STAT’s on-

going adherence to CAMTS standards. The data collected during the enhanced site visits flows 

directly to the dispatching tool to assist Communication Specialists with more rapidly identifying 

and dispatching the closest and most capable ambulance. Although it will take time, once 

implemented the combination of the vetting checklists and the dispatching tool will improve GPP 

operations and safety for both STAT and their EMS agency partners.  

Access to specialty care is a well-known public health challenge and patients often require 

transportation over long distances to reach the regionalized specialty care they need. STAT 

MedEvac created the ground partner program to ensure patients in their service area continue to 

have access to critical care transportation even when operational constraints prevent their aircraft 

from flying. Air and ground critical care transport services provided by STAT MedEvac provide 

a crucial and rapid connection between the scene of an emergency or an outlying hospital and 

regionalized specialty care services. The checklists and dispatching tool created as part of this 

project improve the quality and consistency of these critical care transportation service 
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Appendix A Figures 

Figure 1: Scene Run Medical Helicopter Dispatch 

 

 

Figure 2: Interfacility Critical Care Transport Ground Ambulance Dispatch 
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Figure 3: Agency Vetting Checklist
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Figure 4: Base Vetting Checklist 
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Figure 5: Ambulance Vetting Checklist
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Figure 6: Dispatch Tool: Sample Unit Characteristics Worksheet – Master 
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Figure 7: Dispatch Tool: Sample Agency / Unit Selection Worksheet 
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Figure 8: Dispatch Tool: EMS Service/Base Distance Worksheet 
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Appendix B Tables 

Table 1: STAT MedEvac 2020 Completed Missions by Type 

Mission Type 

Number of 

Missions 

Percent of 

Missions 

Interfacility 9,065 80.6% 

Scene 2,178 19.4% 

Total 11,243  
 

 

Table 2: STAT MedEvac 2020 Missed Missions by Reason 

Reason for Mission Miss 

Number of 

Missed Missions 

Percent of 

Missed Missions 

Weather 4,150 74.5% 

System Status 651 11.7% 

Duty Time 287 5.2% 

Referring Decision 250 4.5% 

Administrative Decision 121 2.2% 

Fuel / Other 55 1.0% 

Mechanical 44 0.8% 

Medical Decision 11 0.2% 

Total Missed Missions 5,569  
 

Table 3: Ground Partner Program Related Incident Reports 2020 

GPP Incident Category Number of Incidents Percent of GPP Incidents 

Oxygen 7 39% 

Vehicle Maintenance 5 28% 

Unsuitable Vehicle 2 11% 

Unsafe Vehicle Operations 2 11% 

EMS Personnel Issue 5 28% 
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Table 4: STAT MedEvac 2020 Completed Missions by Mode of Transport 

 

 
Mode of Transport 

Number of 

Missions 

Percent of 

Completed Missions 

Air - Total 10,086 89.7% 

 Air - Interfacility 7,908 70.3% 

 Air - Scene 2,178 19.4% 

Ground - Interfacility 1,157 10.3% 

Total Completed Missions 11,243  
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