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Operations History & Safety Summary 2012

l. Aerial Application

Aerial application operations have been conducted for a variety of
native and non-native invasive insect and plant species: spruce
budworm, Douglas-fir beetle, Douglas-fir tussock moth, gypsy
moth, privet, torpedograss, sawgrass, tallowtree, buffelgrass,
Hydrilla and more. Acres treated are fairly well documented;
however, flight hours associated with these operations were not
consistently tracked and reported until recently (Figure 1, inset).
Aerial application treatments for European Gypsy Moth (EGM)
account for the greatest proportion of Forest Health Protection’s
(FHP) aerial application program. Annually reporting hours flown
for EGM began in 2008, followed by more thoroughly reporting
hours for other aerial application activities. FHP tracks all
operations by mission type, fixed and rotor-wing, by geographic
location/operational unit for management of safety and efficiency.
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Aerial application for the control of EGM has been accomplished on over 19.7 million acres since 1987;
excluding areas treated more than once during a single year, areas treated by the Animal Health and Plant
Inspection Service (APHIS) and other EGM treatments not funded by FHP. The treatment area has
fluctuated over time due to a combination of biologically and fiscally-related factors. During the last 26
years there have been 15 accidents, seven of which were fatal accidents with nine fatalities. Accident
occurrences are somewhat correlated with higher production years, though this is not the case for the
entire history. A closer look at individual accidents reveals a shift away from those accidents
predominantly caused by human factors toward those generally accepted as mechanical. Cooperative
efforts to manage risk, standardize procedures, provide safety assurance, and promote learning have
contributed toward nine consecutive years of accident-free aerial application operations.

Aerial Application production rate: The 2008 production rate is used as a proxy to infer hours flown
based on historical treatment area. This estimate enables comparison to accident rate statistics for
commercial, general and emergency response aviation and to safety statistics maintained by the National
Agricultural Aviation Association.

Avrea treated cooperatively for EGM in 2008 = 058,317 acres
Hours flown aerial application in 2008 =1,762*
Estimated production rate: 958,317 ac/ 1,762 hrs =543.9 ac/hr

*An additional 660 hours were flown during 2008 in support of aerial application safety (hazard
mapping and aerial observation of spray aircraft) and are not included in production rate calculation.

Estimating historical hours flown: The area treated for EGM from 1987 through 2007 is 16,289,863
acres. Using the 2008 production rate of 543.9 acres/hour, it follows that approximately 29,950 flight
hours were necessary for treatment during the 21-year period (there is no distinction made for helicopter
vs. fixed-wing, estimate also excludes observation and hazard mapping hours). This estimate of historical
aerial application hours is used to approximate historic accident rates and derive trend information.

Understanding accident rates: The aviation industry standard for expressing accident rates is “the number
of occurrences per 100,000 hours flown”. The following expressions are referred to throughout this
document:

e Accident Rate = Number of accidents divided by the number of hours flown times 100,000

e Fatal Accident Rate = Number of fatal accidents divided by the number of hours flown times
100,000

e Fatality Rate = Number of fatalities divided by the number of hours flown times 100,000

Calculating these rates provides valuable information useful in evaluating and improving aviation
programs. Coupled with a thorough understanding of an organization’s safety culture and accident
causation, changes in the rate can provide an indication of safety management effectiveness.

The 26-year average rates for EGM-associated operations only are as follows: accident rate = 39.71,
fatality rate = 23.83 and fatal accident rate = 18.54. It is reasonable to assume that production was much
less efficient and more flight hours per acre were necessary during the early years, therefore, the average



estimated rates for the entire history are likely over stated (Figure 2). Nevertheless, these historical rates
as calculated are quite high.

Figure 2.
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From 2003 — 2012 and estimated 14,339 hours were flown using fixed and rotor-wing aircraft for all
aerial application activities including gypsy moth, Douglas-fir tussock moth, Douglas-fir beetle, hemlock
woolly adelgid deposition study, etc. During the period there was one non-fatal accident, a contracted
fixed-wing under USFS operational control; FHP’s ten-year average aerial application accident rate is
6.97 (1 accident/14339 hrs * 100,000). This accident occurred in an Air Tractor 402A and resulted from
poor maintenance and inspection procedures, more information may be obtained from the National
Transportation Safety Board (NTSB) accident database www.ntsb.gov/aviationquery/ by querying
accident aircraft tail number N4506L.

The “NTSB Review of U.S. Civil Aviation Accidents, Calendar Year 2010” provides statistics for a
slightly different ten-year period, for all aerial application in the U.S. from 2001 to 2010, yet does afford
some value in comparison. Aerial application ten-year industry average total accident rates are 7.3 for
fixed-wing and 9.9 for helicopter, both rates are above the ten-year average for all general aviation
accidents of 6.8 accidents per 100,000 estimated hours.

With continued improvements in technology and safety practices in coordination with partners, within
FHP and Aerial Application Safety Council www.fs.fed.us/foresthealth/aviation/aerialapplication.shtmi
aviation risk has been reduced. Operators should encourage pilots to participate in the Professional Aerial
Applicators’ Support System (PAASS). Instituted by the National Agricultural Aviation Research &
Education Foundation in 1996, the purpose of the PAASS program is to educate pilots about safety,
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security and drift mitigation. The National Agricultural Aviation Association reports that approximately
1,800 ag pilots participate in the PAASS Program each year. Through stewardship programs like PAASS,
the industry has seen drift claims decrease by 26% and agricultural aviation accidents decrease by more
than 20% since the PAASS began.

1. Aerial Survey and Photography

Aerial surveys have been conducted for more than 60 years and FHP has maintained a partial history of
accidents back into the 1960s. Records for flight hours and acres flown are “spotty” previous to 2001 but
have improved since. Annual flight hours for survey and photography during the last decade are shown in
Figure 3. An estimated 41,998 hours were flown primarily for aerial survey over the last decade, using a
variety of aircraft but typically light fixed wing. Due to higher costs and operational complexity, the use
of helicopters for aerial survey is restricted to very specific needs such as low, slow flight desirable for
improved forest host or pest identification and increased positional accuracy (i.e. intensive special surveys
for non-native and/or invasive pests demanding immediate on-the-ground action). Hours flown for aerial
photography and remote sensing are relatively minimal. These missions declined over the last decade

comprising less than 10% of the total flight
hours during most years. In 2010 FHP’s photo
plane, a King Air A-100 maintained and
operated by the Forest Health Technology and
Enterprise Team in Fort Collins, CO became a
shared asset with the Pacific Southwest
Research Station’s Fire Lab in Riverside, CA.
The airplane flew 104.3 hours in 2012. Over
recent years, remote sensing has become
increasingly important to forest health and new
technology is being tested to augment aerial
survey and fulfill special reconnaissance needs.

Aerial Survey Production Rate: Aerial surveys account for 3/4 of FHP’s aviation annual operations, are
considered a highly efficient, cost effective method for collecting information regarding current forest
conditions. A number of variables relating to both safety and efficiency affect survey production rates:
contour vs. grid flight pattern, one vs. two observers, weather, and mission logistics (including ferry
time), airspeed, category and class of aircraft.




The national average production rate for aerial survey in 2012 is estimated at approximately 163,301 acres
flown per hour and estimated as follows:

Region/Area Survey Hours Acres* Acres/Hour
Region 1 554.4 36,000,000 64935
Region 2 389.5 41,500,000 106547
Region 3 308.6 23,400,000 75826
Region 4 442.9 36,800,000 83089
Region 5 235.0 47,000,000 200000
Region 6 369.8 56,400,000 152515
Region 8 524.0 99,100,000 189122
Northeastern Area 754.2 247,700,000 328427
Region 10 170.5 28,300,000 165982

*Estimated acres as reported during 2013 Aerial Survey Working Group meeting prior to the final 2012
National IDS Map.
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During the last decade there have been two accidents
involving aerial survey aircraft, the most recent
resulting in three fatalities. The rates per 100,000
hours flown in the above chart are calculated as
follows: average accident rate for the decade 2
accidents/41998 hrs * 100,000 = 4.76, 1
accident/3880.0 hrs in 2006 * 100,000 = 25.77, 1
accident/3992.5 hrs in 2010 * 100,000 = 25.05;
average fatality rate for the decade 3 fatalities/41998
hrs * 100,000 = 7.14, 3 fatalities/3992.5 hrs in 2010
* 100,000 = 75.14; average fatal accident rate for
the decade 1/41998 hrs * 100,000 = 2.38, 1 fatal
accident/3992.5 hrs in 2010 * 100,000 = 25.05.

not accident aircraft

Both accidents involved light fixed-wing aircraft under USFS operational control; the 2006 accident
occurred in a Cessna TU206G and the 2010 accident in a Cessna T210L. In 2006, human factors
contributed to decisions: 1) to use a backcountry airstrip where a “sinker” was encountered causing the
airplane to impact the ground during landing, and 2) to return to base without thoroughly assessing
structural and mechanical damage, absent following established protocol for returning aircraft to contract
availability. The 2010 accident resulted following catastrophic engine failure, probable cause per NTSB
“...due to operators lack of compliance with its own maintenance procedures.” More information about
each of these may be obtained from the NTSB accident database www.ntsb.gov/aviationquery/ by
querying accident aircraft tail numbers N5421X and N30266.

Il. All FHP Operations Combined

Approximately 56,337 hours were flown during the
last ten years by FHP and cooperators conducting
aerial application, survey and photography
combined. Since 2003, there have been three
accidents and three fatalities (Figure 4). All
accidents were in light fixed-wing aircraft
(specifically referenced in previous sections). Hours
flown utilizing rotor wing aircraft are not available
for enough consecutive years to enable detailed
comparison; however, a reasonable estimate would
be approximately 10% of the total hours flown.
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Aerial application flight hours are well
documented during recent years and should be
considered accurate within each year since 2008.
Aerial survey flight hours have been tracked
since 2001but are not as accurate and incomplete
within individual years. Assuming survey hours
are somewhat under reported within a few years,
actual FHP accident rates would be slightly
lower than as presented in this document.

All hours flown by FHP cooperators are not
retained by USFS aviation information (AMIS
and ABS). USFS and State aviation officers
must track of all FHP-funded activities in order
to improve the value and utility of these statistics
as a key measure of safety management and
program efficiency. In the future it is hoped that
improved recording keeping will enable more
useful analyses, considering multiple mission
variables and aircraft categories.

Figure 4.
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V. Comparison to USFS Mishap Trend




Each year the USFS National Aviation Safety Center provides an aviation safety summary describing
safety accomplishments, accident summaries and mishap statistics for USFS and cooperator aviation. The
#2012 Aviation Safety Summary” displays a slightly declining trend in aviation accidents for the USFS
and cooperators overall during the last 10 years (Figure 5). The FHP average accident rate during the
period is also shown as declining but is higher than the USFS average. It should be noted that these
comparisons are made against hundreds of thousands of hours flown to conduct a variety of different
missions. While FHP has the second largest aviation program in the USFS, FHP flight hours contribute to
just 7% of the agency total within the decade (USFS overall ~713,365 and FHP ~56,337). Due to the
nature of this relatively small census regarding FHP accident occurrences and hours, a truly valid
comparison with statistical merit is not possible. The disclaimer regarding statistical validity due to large
coefficient of variation also applies when comparing agency to industry rates, with industry flight hours in
the millions. Nevertheless, industry rates are listed and it follows there are opportunities for
improvement. The approximate accident rates are as follows: Commercial Airlines ~1, General Aviation
~7, and Agricultural Aviation ~8 per 100,000 hours flown.

Figure 5.
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Most operations are conducted using fixed-wing aircraft and most of the accidents are in fixed wing
(Figure 6). However, considering FHP’s relatively minimal use of helicopters there are a disproportionate
amount of helicopter accidents (e.g. the helicopter accident rate is typically higher than fixed wing).

Since 1987 there have been 15 aerial application accidents and three aerial survey accidents. The two
earliest aerial application accidents are of unknown category and aircraft type. Most of the aerial
application accidents since 1987 were under state operational control, one is known to have been under
USFS operational control. One aerial survey accident was under state operational control and two were
under USFS operational control.



Figure 7 shows the proportion of accidents caused by human factors to be much higher than those caused
by mechanical. Though the categorization into either mechanical or human-caused is subjective and
many mechanically-related accidents can eventually be traced to humans, there is a shift away from a
greater proportion of historically human-caused accidents.

Figure 6. Figure 7.
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The decreasing trend in Agency and cooperator accidents can be attributed to system safety enhancements
throughout federal, state and service provider safety programs. Improved standard operating procedures,
interagency coordination and training for all aviation users and supervisors, and programs such as the
Professional Aerial Applicators Support System are effectively reducing the number of high risk flight
hours. Increasing emphasis on risk management processes at programmatic and operational levels,
working closely as interagency partners, cooperating to improve training for all is paying off.

Our goal is zero accidents. The Aerial Survey Working Group and Aerial Application Safety Council are
committed toward this common goal www.fs.fed.us/foresthealth/aviation/aviationprogram.shtml.
Continued diligence is necessary. The full benefit of a system-wide approach to further identify key
policy, assurance, promotion and risk management improvements will be realized. As the lead agency
working with FAA, the USFS has established the Safety Management Systems (SMS) Guide. The Guide
was finalized in June of 2011 to establish best practices for aviation and is available at
www.fs.fed.us/fire/av_safety/. Key to continued reductions in higher risk flight hours will be to better
align with reporting, flexible, learning and just cultural improvements.

For more information contact Jeff Mai, National FHP Aviation Safety Manager jmai@fs.fed.us and visit
www.fs.fed.us/foresthealth/aviation/. For Region and Area forest health aviation, please visit
www.fs.fed.us/foresthealth/aviation/regionaloffices.shtml and/or contact your local aviation manger
www.fs.fed.us/foresthealth/aviation/regionalaviation.shtml.
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