National Transportation Safety Board
Washington, D.C. 20594

Safety Recommendation

Date: November 13, 2009
In reply refer to: A-09-131 through -133

[Public Helicopter Emergency Medical Services Operators, see attached list]

The National Transportation Safety Board (NTSB) is an independent federal agency
charged by Congress with investigating transportation accidents, determining their probable
cause, and making recommendations to prevent similar accidents from occurring. We are
providing the following information to urge your organization to take action on the safety
recommendations in this letter. The NTSB is vitally interested in these recommendations because
they are designed to prevent accidents and save lives.

These recommendations address flight risk evaluation programs, formalized dispatch and
flight-following procedures, and terrain awareness and warning systems (TAWS). The
recommendations are derived from the NTSB’s accident investigation of the crash during
approach to landing of a Maryland State Police (MSP) emergency medical services (EMS)
helicopter in District Heights, Maryland, on September 27, 2008. As a result of this investigation,
the NTSB has issued nine new safety recommendations and reiterated three previous
recommendations. Three of the new recommendations are addressed to your organization and
other public helicopter emergency medical services (HEMS) operators. Information supporting
these three recommendations is provided below. The NTSB would appreciate a response from
you within 90 days describing the actions you have taken or intend to take to implement our
recommendations.

The NTSB also issued safety recommendations to the Federal Aviation Administration
(FAA), the MSP, six organizations whose members are involved in search and rescue operations,
and Prince George’s (PG) County, Maryland.

On September 27, 2008, about 2358 eastern daylight time, an Aerospatiale (Eurocopter)
SA365N1, N92MD, call sign Trooper 2, registered to and operated by the MSP as a public
medical evacuation (medevac) flight, impacted terrain about 3.2 miles north of the runway 19R
threshold at Andrews Air Force Base (ADW), Camp Springs, Maryland, during an instrument
landing system (ILS) approach.® The commercial pilot, one flight paramedic, one field provider,
and one of two automobile accident patients being transported were killed. The other patient

! The National Transportation Safety Board’s full report, Crash During Approach to Landing of Maryland State
Police Aerospatiale SA365N1, N92MD, District Heights, Maryland, September 27, 2008 (NTSB/AAR-09/07), will
be available online at <http://www.ntsb.gov/publictn/A_Accl.htm>.
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being transported survived with serious injuries from the helicopter accident and was taken to a
local hospital. The helicopter was substantially damaged when it collided with trees and terrain
in Walker Mill Regional Park, District Heights, Maryland. The flight originated from a landing
zone at Wade Elementary School, Waldorf, Maryland, about 2337, destined for Prince George's
Hospital Center (PGH), Cheverly, Maryland. Night visual meteorological conditions prevailed
for the departure; however, Trooper 2 encountered instrument meteorological conditions en route
to the hospital and diverted to ADW. No flight plan was filed with the FAA, and none was
required. The MSP System Communications Center (SYSCOM) was tracking the flight using
global positioning system data transmitted with an experimental automatic dependent
surveillance-broadcast (ADS-B) communications link.?

When the pilot received the request for the flight from the SYSCOM duty officer (DO),
he specifically mentioned the weather conditions at College Park Airport, College Park,
Maryland, and Ronald Reagan Washington National Airport (DCA), Washington, DC. The
weather reports for both of these locations met the MSP criteria for acceptance of a night
medevac flight. However, College Park Airport was at the 800-foot minimum ceiling® for
acceptance of a flight and was reporting a 0° temperature/dew point spread. The pilot’s
conversation with the DO indicated that the pilot was hesitant to accept the flight, as he was
unsure he could make it to PGH due to deteriorating weather conditions. However, despite his
misgivings, the pilot decided to accept the flight. The pilot remarked that he had just heard a
medevac helicopter operated by a private company complete an interhospital transfer flight in the
same area, and then said, “if they can do it we can do it.”

It appears that the pilot based his decision to launch solely on the weather observations at
College Park and DCA and the suitable conditions implied by the other medevac helicopter’s
completed flight. Other pertinent weather information, such as the low temperature/dew point
spreads at ADW and College Park Airport, an AIRMET* for instrument flight conditions
encompassing the route of flight, and the continuing deterioration of the weather conditions as
the evening progressed, was either not obtained or discounted by the pilot. If the pilot had
obtained and reviewed all of the available weather information, it is likely he would have
realized that there was a high probability of encountering weather conditions below MSP
minimums on the flight and this would have prompted him to decline the flight.

When the pilot was unable to reach PGH due to deteriorating weather conditions, he
appropriately made the decision to divert to ADW and request ground transport for the patients.
When the pilot contacted ADW tower, he reported to the controller that he was “on the localizer
for runway 19R.” At this time, the helicopter was about 6 nautical miles from the runway and

2 ADS-B is a surveillance system in which an aircraft is fitted with cooperative equipment in the form of a data
link transmitter. The aircraft periodically broadcasts its global positioning system-derived position and other
information, such as velocity, over the data link, which is received by a ground-based transceiver for use by air
traffic control and other users.

® The cloud ceiling is the height above the ground of the base of the lowest layer of cloud covering more than
half the sky.

* AIRMETSs are weather advisories issued concerning weather phenomena that are of operational interest to all
aircraft and potentially hazardous to aircraft having limited capability because of lack of equipment,
instrumentation, or pilot qualifications. An AIRMET for instrument flight conditions is issued when ceilings of less
than 1,000 feet and/or visibilities less than 3 miles are forecast to affect a widespread area.



tracking the localizer course at an altitude of 1,900 feet msl. Approximately 1 minute and
20 seconds after his initial call to ADW tower, the pilot reported that he was “not picking up the
glideslope.” The controller responded that her ILS equipment status display was indicating no
anomalies with the equipment.

Radar and ADS-B data indicated that at the time of the pilot's transmission, the helicopter
was maintaining a descent consistent with following the glideslope. Additionally, a postaccident
flight test conducted by the FAA revealed no anomalies with the instrument approach equipment,
and NTSB testing of the helicopter’s navigation equipment found no deficiencies that would
have precluded the pilot from capturing the glideslope. The NTSB was unable to determine
which navigational frequencies the pilot had selected or what the pilot was seeing on his
instruments. No evidence was found that suggests that the glideslope was not functioning

properly.

Even if the glideslope had failed, the accident pilot could have continued the approach,
following the localizer-only guidance and assuring terrain clearance by remaining at or above the
localizer-only minimum descent altitude (MDA) of 680 feet mean sea level (msl). However, the
pilot requested an airport surveillance radar (ASR) approach, which the controller stated that she
was unable to provide because of her lack of currency on the procedure.® Once the controller
denied the ASR approach, the pilot still had many options available to conduct a safe landing in
instrument conditions. He could have declared an emergency, which would have prompted the
ADW controller to provide assistance, possibly including the surveillance approach. Also, he
could have executed a missed approach and attempted the ILS approach a second time to
determine if the glideslope failure was a perceived failure or a legitimate one. Additionally, there
were 11 other instrument approaches at ADW, any of which he could have requested.

About 27 seconds after the controller stated that she was unable to provide a surveillance
approach, upon the helicopter reaching an altitude of about 1,450 feet msl on the glideslope and
at a distance of about 4.0 miles north of the runway threshold, the helicopter’s rate of descent
increased rapidly from about 500 feet per minute to greater than 2,000 feet per minute. The
helicopter continued the descent, passing through the MDA for the localizer approach (407 feet
above ground level [agl]), the alert height set on the radar altimeter (300 feet agl), and the
decision height for the ILS approach (200 feet agl), before impacting trees and terrain about
3.2 miles north of the runway threshold. Data recovered from the power analyzer and recorder
computer® indicate that the helicopter impacted with the engines near idle power, the main rotor
system at 100 percent rpm, and an indicated airspeed of about 92 knots. No evidence was found
to indicate that the pilot made any attempt to arrest the helicopter’s descent before impact.

The NTSB determined that the probable cause of this accident was the pilot's attempt to
regain visual conditions by performing a rapid descent and his failure to arrest the descent at the
MDA during a nonprecision approach. Contributing to the accident were (1) the pilot’s limited
recent instrument flight experience, (2) the lack of adherence to effective risk management

> The FAA requires controllers to complete three airport surveillance radar approaches every quarter, including
one no-gyro approach, to remain current (qualified) for that type of approach.

® The power analyzer and recorder computer monitors and records turbine engine parameters for engine health
trending and maintenance diagnostics.



procedures by the MSP, (3) the pilot’s inadequate assessment of the weather, which led to his
decision to accept the flight, (4) the failure of the Potomac Consolidated Terminal Radar
Approach Control (PCT) controller to provide the current ADW weather observation to the pilot,
and (5) the increased workload on the pilot due to inadequate FAA air traffic control handling by
the DCA Tower and PCT controllers.

Flight Risk Evaluation Programs

According to the MSP Aviation Command safety officer, at the time of the accident, the
MSP did not have a formal risk management program in place. The safety officer explained that
there was optional guidance available to pilots in the form of a risk assessment matrix. However,
the MSP operations manual stated the flight crew would apply the matrix and, based on the risk
assessment, increase visibility and ceiling minimums “to the crew’s comfort level prior to
accepting the mission.” The matrix indicated that a temperature/dew point spread of less than
2° C, a condition that was present at ADW when Trooper 2 departed, raised the flight risk from
low to medium risk. Although the matrix indicated that no flights were to be made if the risk
level was high, it provided no instructions concerning medium risk flights. There is no evidence
to indicate whether or not the accident pilot consulted the matrix before the flight. However, if he
had referred to it, the pilot might not have changed his decision to accept the flight, since the
matrix did not provide clear guidance on medium-risk flights.

The NTSB notes that following the accident, MSP designed a new mission-specific flight
risk assessment tool, and pilots are now required to use this tool before all flights. In addition to
classifying the risk level as low (green), medium (yellow), or high (red), the new tool calculates
a percentage associated with the operational risk. High-risk flights are now required to be
approved by the director of flight operations or a designee before they can be accepted. When
medium-risk flights fall near the high end of the yellow range, the flight crew informs SYSCOM
that any change in flight conditions, such as deteriorating weather, could make the flight high
risk so that approval would be required to continue the flight or that the flight could be cancelled.
Moreover, under the new procedures, SYSCOM notifies the requesting agency that the estimated
arrival time could be increased or the flight cancelled if there is an increase in operational risk.

If this program had been in place at the time of the accident, then, when the pilot
completed the risk assessment, he would likely have determined that the risk level was near the
high end of the medium-risk range, which would have triggered the procedures described above,
and the ensuing discussion may have resulted in cancellation of the flight. Therefore, the NTSB
concludes that had a formal flight risk evaluation program been in place at MSP before the
accident, it may have resulted in the cancellation of the flight.

On February 7, 2006, as a result of an NTSB special investigation of a number of aviation
accidents between January 2002 and January 2005 involving aircraft performing EMS
operations,” the NTSB issued Safety Recommendation A-06-13, which asked the FAA to require
all EMS operators to develop and implement flight risk evaluation programs. The FAA has
provided guidance on the development and use of flight risk evaluation programs by EMS

" For more information, see NTSB, Special Investigation Report on Emergency Medical Services (EMS)
Operations, Special Investigation Report NTSB/SIR-06-01 (Washington, DC: NTSB, 2006).



operators but has not required that all EMS operators implement flight risk evaluation programs.
As a result, Safety Recommendation A-06-13 was classified “Open—Unacceptable Response.”
The NTSB believes that this accident demonstrates the need for all EMS operators, both public
and civil, to develop and implement flight risk evaluation programs. Since the FAA does not
have the authority to regulate public operators, even if the FAA were to require flight risk
evaluation programs for HEMS operators, public operators would not be required to comply.
Therefore, the NTSB recommends that all public HEMS operators develop and implement flight
risk evaluation programs that include training for all employees involved in the operation,
procedures that support the systematic evaluation of flight risks, and consultation with others
trained in HEMS flight operations if the risks reach a predefined level.

Formalized Dispatch and Flight-Following Procedures

The MSP uses SYSCOM for dispatch and flight-following functions. SYSCOM is a
cooperative effort between the Maryland Institute for Emergency Medical Services Systems
(MIEMSS)? and the MSP. It controls and coordinates all aeromedical emergency responses in
Maryland using a 24-hour operations center that provides central aircraft dispatching and
emergency communications liaison among 911 centers, police stations or barracks, hospital
systems, responding aircraft, and ground units. SYSCOM is staffed at all times with an MSP DO
and two communications operators from MIEMSS. The duties of SYSCOM include processing
calls, flight tracking, aircraft and crew accountability, and airspace coordination. According to
the standard operating procedures, pilots are required to monitor the weather; however, if pilots
are unable to obtain a weather update (for example, if they are already on a flight), the DO has
access to the HEMS weather tool® and may assist pilots. Additionally, the DO is required to
obtain a statewide forecast at the beginning of each 12-hour shift (0545 and 1745).

Following the accident, MSP developed new procedures that involve the DO in flight risk
assessment decisions. Before the accident, whenever a flight request was received, the DO
passed the request directly to flight crews. Under the new procedures, the DO evaluates the local
and regional weather conditions displayed on the HEMS weather tool and can make a no-go
decision based on this evaluation before the flight crew is notified. Also, as discussed previously,
the DO is notified by the flight crew if the crew determines the flight risk is near the high end of
the yellow range, and the DO is then responsible for notifying the requesting agency that the
helicopter’s arrival could be delayed or the flight cancelled if there is an increase in operational
risk.

As a result of the aforementioned NTSB special investigation of aviation accidents
involving aircraft performing EMS operations, the NTSB issued Safety Recommendation
A-06-14 on February 7, 2006, asking the FAA to require all EMS operators to use formalized
dispatch and flight-following procedures that include up-to-date weather information and

8 According to its fact sheet, MIEMSS “oversees and coordinates all components of the statewide EMS
educational programs, operates and maintains a statewide communications system, designates trauma and specialty
centers, licenses and regulates commercial ambulance services, and participates in EMS-related public education
and prevention programs.”

° At the request of the FAA, the National Weather Service’s Aviation Digital Data Service development team
created the HEMS weather tool specifically designed to show weather conditions for the short-distance and
low-altitude flights that are common for the HEMS community.



assistance in flight risk assessment decisions. The FAA has published detailed guidance about the
creation and operation of operations control centers for HEMS operations, and pending FAA
action to require that all civil EMS operators follow the guidance, the NTSB classified Safety
Recommendation A-06-14 as “Open—Acceptable Response.” The NTSB notes that MSP does
have formalized dispatch and flight-following procedures, which are functions of SYSCOM, and
that the SYSCOM DO has access to the HEMS weather tool, which provides up-to-date weather
information. The NTSB further notes that the MSP postaccident changes, which involve the DO
in flight risk assessment decisions, are in accord with Safety Recommendation A-06-14.
However, the NTSB is concerned that other public HEMS operators may not have dispatch and
flight-following procedures, such as those provided by SYSCOM, or include weather
information and assistance in flight risk assessment decisions. Therefore, the NTSB recommends
that that all public HEMS operators use formalized dispatch and flight-following procedures that
include up-to-date weather information and assistance in flight risk assessment decisions.

Terrain Awareness and Warning Systems

The accident helicopter was not equipped with TAWS. NTSB investigators asked a
manufacturer of TAWS to determine what pilot alerts would have been likely if the accident
helicopter had been equipped with TAWS. The manufacturer ascertained that three aural terrain
alerts would have been generated at 7, 4, and 2 seconds prior to tree impact, and an aural
glideslope alert would have been generated 24 seconds prior to tree impact if a valid glideslope
signal was being received. It is unlikely the glideslope warning would have caused the pilot to
arrest his descent since it appears that he intentionally deviated from the glideslope. However, if
the helicopter had been equipped with TAWS, the aural terrain alerts of “Caution Terrain,”
“Warning Terrain,” and “Pull-up,” would have been provided. These would have been more
salient than the alert provided by the radar altimeter™® and likely would have caused the pilot to
attempt to arrest his descent. Although it is unknown whether the pilot could have recovered in
time to avoid hitting the trees, this scenario illustrates the potential benefit of TAWS.

Issued on February 7, 2006, as a result of the NTSB special investigation into accidents
involving EMS-related flights, Safety Recommendation A-06-15 asked the FAA to require EMS
operators to install TAWS on their aircraft. The FAA has not yet issued a rule to mandate the
installation and use of TAWS on EMS flights, and as a result, on January 23, 2009, Safety
Recommendation A-06-15 was classified “Open—Unacceptable Response.” Because the FAA
does not have the authority to regulate public operators, even if the FAA were to require TAWS
for EMS operators, public operators would not be required to comply. Therefore, the NTSB
recommends that all public HEMS operators install TAWS on their aircraft and provide adequate
training to ensure that flight crews are capable of using the systems to safely conduct HEMS
operations.

19 The helicopter was equipped with a radar altimeter, which should have alerted the pilot when he descended
below 300 feet agl, about 6 seconds before impact with the trees. However, there was no decrease in the helicopter’s
descent rate after it passed through 300 feet agl.



Recommendations

The National Transportation Safety Board, therefore, recommends the following to your
organization:

Develop and implement flight risk evaluation programs that include training for
all employees involved in the operation, procedures that support the systematic
evaluation of flight risks, and consultation with others trained in helicopter
emergency medical services flight operations if the risks reach a predefined level.
(A-09-131)

Use formalized dispatch and flight-following procedures that include up-to-date
weather information and assistance in flight risk assessment decisions. (A-09-132)

Install terrain awareness and warning systems on your aircraft and provide
adequate training to ensure that flight crews are capable of using the systems to
safely conduct helicopter emergency medical services operations. (A-09-133)

In response to the recommendations in this letter, please refer to Safety
Recommendations A-09-131 through -133. If you would like to submit your response
electronically rather than in hard copy, you may send it to the following e-mail address:
correspondence@ntsb.gov. If your response includes attachments that exceed 5 megabytes,
please e-mail us asking for instructions on how to use our secure mailbox. To avoid confusion,
please use only one method of submission (that is, do not submit both an electronic copy and a
hard copy of the same response letter).

Chairman HERSMAN, Vice Chairman HART, and Member SUMWALT concurred in
these recommendations.

[Original Sgned)]

By: Deborah A.P. Hersman
Chairman



HEMS Public Operators By State

Alaska

Mr. Hugh Patkotak
Director, Aviation Safety
North Slope Borough
Post Office Box 69
Barrow, Alaska 99723

Arizona

Mr. Rich Thacher

Aviation Commander

Arizona Department of Public Safety
Highway Patrol, Aviation Division
2615 East Air Lane

Phoenix, Arizona 85034

Lieutenant Timothy Palmer
Commander, Aviation Services Division
Maricopa County Sheriff’s Office
23636 North 7™ Street

Phoenix, Arizona 85024

California

Commander Keith Dittimus
California Highway Patrol
Office of Air Operations

601 North 7™ Street
Sacramento, California 95811

Sergeant Morrie Zager

Aero Bureau

Los Angeles County Sheriff’s Department
3235 North Lakewood Boulevard

Long Beach, California 90808

Battalion Chief Jesse Vela

Los Angeles County Fire Department
Emergency Medical Services

5801 South Eastern Avenue, Suite 100
Commerce, California 90040



Battalion Chief Joseph Foley,

Air Operations

Los Angeles City Fire Department
16617 Arminta Street

Van Nuys, California 91406

Captain Mario Quesada

Sheriff’s Air Medic Program

San Bernardino County Sheriff’s Department
1776 Miro Way

Rialto, California 92376

Fire Chief Javier Mainar

San Die(?o Fire-Rescue Department
1010 2" Avenue, Suite 400

San Diego, California 92101

Sergeant Dave Thompson
Sonoma County Sheriff’s Office
2265 Becker Boulevard

Santa Rosa, California 95403

Sergeant Andrew White

Supervisor, Air Support Unit

East Bay Regional Park District Police
17930 Lake Chabot Road

Castor Valley, California 94546

Sergeant Han O

Orange County Sheriff’s Department
Air Support Division

361 Paularino Avenue

Hangar 26

Costa Mesa, California 92626

Sergeant Alex Tipolt

Santa Barbara Sheriff’s Department
Aviation DivisionHangar G7

7900 Airport Road

Santa Ynez, California 93460
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Captain Gordon O’Niell

Santa Barbara County Fire Department
Air Unit, Hangar G7

901 Airport Road

Santa Ynez, California 93460

Sergeant Frank Underlin

Ventura County Sheriff’s Department, Aviation Division
375 Durley Avenue, Suite A

Camarillo, California 93012

Fire Chief Bob Roper

Ventura County Fire Department
165 Durley Avenue

Camarillo, California 93010

Delaware

Captain Jeff Evans

Delaware State Police, Aviation Unit
4 Troopers Way

Middletown, Delaware 19709

Florida

Fire Chief Joseph Ferrara

Martin County Fire-Rescue LifeStar
Fire Rescue Department

800 SE Monterey Road

Stuart, Florida 34994

Mr. Raymond Barreto

Division Chief, Special Operations Division
Miami-Dade Fire Rescue

9300 N.W. 41st Street

Miami, Florida 33178-2414

Sergeant Dale Owens

Air Rescue 85

Fort Lauderdale Executive Airport Station 85
Broward County Sheriff’s Office

5253 NW 20" Terrace

Fort Lauderdale, Florida 33309



11

Captain John Bonnevier
\Wolusia County Sheriff's Office
951 Singleton Drive

DeLand, Florida 32724

Mr. Steven Adams

Director of Operations

Collier County Emergency Medical Services
8075 Lely Cultural Parkway, Suite 267
Naples, Florida 34113

Gerald Pegano

Director of Operations

Health Care District of Palm Beach
4255 Southern Boulevard

West Palm Beach, Florida 33406

Mr. Rick O’Neal

MEDSTAR Operations Manager

Lee County Emergency Medical Services
One Private Sky Way

Fort Myers, Florida 33913

Georgia

Major M. Yarbrough,

Commander

Dekalb County Police Department
Special Operations

1960 West Exchange Place
Tucker, Georgia 30084

Maryland

Major A.J. McAndrew

Maryland State Police Aviation Command
3023 Strawberry Point Road

Baltimore, Maryland 21220-5577
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Nevada

Lieutenant Joe Ojeda

Section Commander

Las Vegas Metro Police Department
Air Support, Search & Rescue

2990 N. Ranch Drive

Las Vegas, Nevada 89130

New Jersey

Major Edward Cetnar

Commander, Special Operations Section
New Jersey State Police

Post Office Box 7068

West Trenton, New Jersey 08628

New York

Major Robert Kreppein
Director, Aviation Unit
New York State Police
739 Albany Shaker Road
Latham, New York 12110

Deputy Inspector John Durkin

New York City Police, Aviation Unit
Floyd Bennett Field

Brooklyn, New York 11234

Deputy Inspector Steven Salz
Nassau County Police, Aviation
101 Grumman Road, West
Bethpage, New York 11714

Captain Michael Pellizzari

Onodaga County Sheriff's Department
Aviation Unit

407 South State Street

Syracuse, New York 13202
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Sergeant Brian Barrett

Suffolk County Police Department
Aviation Section

30 Yaphank Avenue

Yaphank, New York 11980

Sheriff Joseph A. Gerace
Chautauqua County Sheriff’s Office
15 E. Chautauqua Street

Post Office Box 128

Mayville, New York 14757

North Carolina

Mr. William Sawyer

Director

Dare County, Emergency Medical Sevices
Post Office Box 1000

Manteo, North Carolina 27954

Pennsylvania

Captain Todd B. Johnson

Director

Pennsylvania State Police, Aviation Section
171 E. Hershey Park Drive

Hershey, Pennsylvania 17033

Texas

Mr. Casey Ping

Director

Austin-Travis County Emergency Medical Services STAR Flights
7800 Old Manor Road

Austin, Texas 78724

Virginia

Mr. Paul Schaaf

Chief Pilot

Fairfax County Police Department
Helicopter Division

4604 West Ox Road

Fairfax, Virginia 22030



Luietenant R.N. Possumato

Unit Commander

Virigina State Police

Emergency Medical Services Unit
7411 Airfield Drive

Richmond, Virginia 23237

Washington, D.C.

Lieutenant Kathleen Harasek
Commander, Aviation Unit
United States Park Police
1100 Ohio Drive, S.W.
Washington, D.C. 20242
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