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Objective—Analysis of the cost of 8 distributions of
oral rabies vaccine (ORV) with strains known to infect
raccoons in Ohio between 1997 and 2000.

Design—Original studly.

Procedure—Fishmeal bait containing ORV was dis-
tributed on foot, by vehicle, and by helicopter and
fixed-wing aircraft. The cost of personnel, vehicles,
and helicopter and aircraft use and other associated
expenses were obtained from field records and inter-
views with personnel and agencies involved in the
ORV program.

Results—Each bait distribution lasted approximately
1 week. Areas baited ranged from 1,701 km? to 6,497
km?. Density varied for each distribution, with means
of 79 baits/km? for ground baiting and 93 baits/km? for
aerial baiting. Typically, 72 people participated in the
ground portion of each distribution and 32 in the aeri-
al portion. The cost of ground baiting (mean + SD,
$19.24/km? + $6.35/km?) was consistently less than
that for air baiting (mean + SD, $24.71/km? =+
$4.65/km?) for each distribution. The total cost of dis-
tribution varied from $30,568 to $145,842 (mean,
$96,791), and bait cost varied from $150,714 to
$1,029,423 (mean, $543,839). The total cost of ORV
distributions ranged from $102/km* to $261/km?
(mean, $153/km?).

Conclusions—In the United States, rabies strains
that infect raccoons have been responsible for the
largest increase in rabies in animals in the past 3
decades. Use of ORV is a promising new tool that
can be used to control rabies in raccoons.
Documenting the estimated cost of implementing an
ORV program may lead to more efficient use of
resources to control and limit the spread of rabies. In
addition, accurately measured distribution costs can
be used to perform an economic cost-benefit analy-
sis for an ORV program. (J Am Vet Med Assoc 2002;
220:27-32)

In the past 3 decades, rabies in raccoons has spread
north from states where it has been enzootic (eg,
Florida, Georgia) to Virginia and Maine in the eastern

portion of the United States and recently westward into
the northeastern portion of Ohio.”® The western
boundary of the current rabies epidemic in raccoons
includes the northeastern portion of Ohio, western
Pennsylvania, and northwestern West Virginia along
the Ohio River (Fig 1).” One result of such enzootics of
rabies in wildlife can be economic losses."*'*"" Aubert'
estimated that the economic costs of a rabies epidemic
in red foxes for a 12-month period in France were in
excess of $25,000,000. Using this cost estimate as a
base, Aubert predicted the cost of rabies in red foxes in
France to have been over $400,000,000 in a 15-year
period." Uhaa et al' estimated that money used to pre-
vent rabies in humans and domestic animals for 2
counties in New Jersey (area, 2,137 km?) increased
from $768,500 in 1988 (preepizootic year) to
$1,952,000 in 1990 (an epizootic year).

One method used to control and limit the spread of
rabies is to vaccinate wildlife hosts with oral rabies vac-
cine (ORV).*"> An ORV program consists of seasonal dis-
tribution of vaccine placed inside baits. The bait for rac-
coons is made of fishmeal, with a hollow core in which
a small plastic bag containing liquid vaccine is placed.*
Baits are distributed over the designated area so that the
healthy susceptible portion of the population that serve
as hosts will consume the bait and vaccine and become
protected against lethal infection. By vaccinating a criti-
cal proportion of the raccoon population, the disease is
controlled or eliminated.*” Torrence et al® defined this
critical proportion of immunized animals needed to stop
the spread of the disease as either the threshold (or min-
imum) ratio of vaccinated to susceptible animals or the
minimum density of vaccinated animals per unit area.
As an example of the critical portion, empirical observa-
tions indicate that a minimum of 1 fox/km’ must be vac-
cinated to prevent the spread of rabies in red foxes in
Europe.” Oral rabies vaccine programs have substantial-
ly reduced the prevalence of rabies in foxes in western
Europe, rabies in raccoons in Cape Cod, Massachusetts,
and Ohio, and rabies in coyotes in south Texas.”>'*"*"
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A portion of the data was presented at the 10th Annual Rabies in the Americas conference in San Diego, Calif, November 1999.
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Figure 1T—Detection of rabies in raccoons (by year) in the United
States and Canada.’

Despite these apparent successes, few studies have
thoroughly examined the economics of using ORV."
One problem preventing such studies is lack of suitable
economic data.” In the study reported here, we ana-
lyzed the costs of distributing ORV baits to prevent
rabies carried by raccoons from spreading westward
into Ohio.

Materials and Methods

Program description—The Ohio ORV program was
implemented by the Ohio Department of Health (ODH) in
May 1997, 2 months after a raccoon-variant rabies epizootic
was confirmed in Mahoning County in northeastern Ohio.
Since its inception, seasonal baitings (ORV distributions)
have been performed in the spring and fall of each year in an
effort to create a barrier of immune raccoons. To date (spring
2000), 6 seasonal baitings have been performed. In addition,
2 smaller emergency baitings were carried out in May 1997
(the initial distribution effort) and in June 1999 (in response
to a breach of the immune barrier; Appendix).

In the first 2 baitings, ground vehicles and a helicopter
were used. In subsequent bait operations, fixed-wing aircraft
were also used. The ground delivery method, used in urban
and other residential areas, typically includes teams of 2 peo-
ple distributing baits from an automobile; however, in many
areas, baits are distributed on foot. Bait delivery by helicopter
requires 2 people: the pilot and a crew member to throw baits
from the craft. The crew of each fixed-wing aircraft typically
includes the pilot, a navigator, and 3 crew members to oper-
ate the automatic bait-dispensing machine. Two crews per
airplane alternate their flight duties. Typically, each airplane
can carry out 4 flights/d, with each flight lasting 2 to 3 hours.
Each seasonal bait distribution lasted approximately 1 week,
whereas each emergency baiting lasted approximately 3 days.
The target bait density for all methods of distribution was set
at 75 baits/km’, with the exception of the April 1999 baiting,
when a bait density study was performed (Appendix).

Cost data—Distribution cost data from each of the 8 bait-
ings carried out from May 1997 to April 2000 were obtained
(and, in some instances, estimated) by interviews, field obser-
vations, and data provided by agencies involved in bait distrib-
ution efforts. Costs were categorized by method of distribution
(ground or air) and calculated in dollars per km® covered. In
some instances, the areas baited with the use of fixed-wing air-
craft and helicopter overlapped; hence, the aerial distribution
cost could not be divided between these 2 delivery methods.

Ground distribution costs included automobile cost,
valued at $0.31/mile, and the cost of personnel who partici-
pated in the ground baiting. The personnel cost was calcu-
lated by using the total amount of time each person spent on
baiting and other ORV-related tasks (eg, driving to and from
baiting areas, doing agency paperwork, etc) multiplied by his
or her hourly wages, plus benefits. The amount of time that
each person spent during the ORV effort and his or her
hourly wage rate were obtained from interviews.

The air distribution costs included helicopter cost, cost
of fixed-wing aircraft (collected in dollars per hour of flight
time, including maintenance and insurance), cost of flight
crews, fuel cost, cost of administrative and support person-
nel, and miscellaneous costs. Helicopter services, including
the aircraft and its pilot and fuel, were contracted from the
Ohio Department of Transportation at a lump-sum rate. The
cost of administrative and support personnel supplied by
ODH and other state and local agencies was recorded sepa-
rately.

The USDA-Wildlife Services (USDA-WS) procured
fixed-wing aircraft services from the Ontario Ministry of
Natural Resources (OMNR) at a fixed contract price. The
contract included the use of twin-engine fixed-wing" aircraft,
each fitted with an ORV bait-delivery mechanism. Contract
price for each fixed-wing aircraft included the salaries of 2
pilots, 1 engineer, and 2 bait specialists. However, after dis-
cussion with the USDA-WS personnel who arranged the con-
tract, we decided that the negotiated contract price may
include an indirect subsidy, in that the USDA-WS may not be
charged the full cost of the services provided. To capture the
true economic cost, or opportunity cost, of fixed-wing air-
craft services, we estimated it by obtaining hourly rental rates
of aircraft similar to those used in the bait distribution. The
hourly rate charged to rent an aircraft, including operation
and maintenance costs, was quoted at $1,000 (Canadian)/h
(an average of $0.684 US/$1 Canadian was used for calcula-
tion) by a private contractor.“ Personnel cost was calculated
by multiplying the total time each person spent on the ORV
project or was compensated for (ie, overtime, time off) by his
or her hourly wage. The wages of the flight crew and other
payments to them such as car rentals, hotel costs, per diem,
and compensation time were estimated or obtained by inter-
views and field observation.

The ODH paid for the fuel used in the aircraft and also
provided personnel for administration of and participation in
the ORV program. Wages, travel costs (mileage, hotel, and
per diem), and compensation time for ODH personnel and
other local, state, and federal agency employees who partici-
pated in the aerial distribution effort were included in the
aerial distribution costs. Data for such costs were collected by
interviewing each person involved and by field observation.
Miscellaneous costs were also collected, using the same
methods, and included equipment rental, purchases, and
incidental costs for each of the baiting events.

The cost of the ORV, delivered to the ODH in bait form,
was not included in the estimates of distribution costs,
because it represented a fixed cost for the program, but it was
included in the calculations for the total cost. The cost of
ORV was obtained from the ODH, and the vaccine was pur-
chased directly from the producer. The overall bait density
was targeted at no less than 75 baits/km’, although local area
modifications were made by field staff because of variations
in raccoon habitats. During the April 1999 baiting, a 1-time
study was performed to determine the efficacy of different
bait densities, with some areas having a density as high as
300 baits/km’. Such densities would not be considered typi-
cal, and we reasoned that the costs of bait distribution asso-
ciated with the experiment would be considerably higher
than nonexperimental distributions. We therefore considered
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the data collected during the April 1999 distribution as hav-
ing the potential to distort the statistical analysis of the cost
data (ie, the April 1999 data are potential outliers). This con-
clusion led us to add an additional set of calculations to the
data analysis.

Data analyses—For each of the 8 bait operations and for
each type of distribution (ground or air), cost and input data
were distributed into categories representing the most impor-
tant cost components (ie, wages, automobile mileage, heli-
copter fees). Costs were then added and divided by the total
area covered to provide a mean cost per km’ for each bait
operation. Means and SD were then calculated for the 8 bait
operations. Furthermore, because the first seasonal operation
(September 1997) and the April 1999 operation may both be
described as atypical, the means and SD were recalculated,
excluding the data from those operations (Appendix). All
data are reported as mean + SD.

Results

Ground distribution costs—For ground distribu-
tion, 72 (+ 22) people were used, representing 744 (+
290) total personnel hours (Table 1). The September
1997 distribution had the highest mean costs, because
that operation used the most personnel hours for

ground distribution. Personnel costs for the September
1997 distribution accounted for approximately 30% of
all ground distribution costs ($19.24/km* =+
$6.35/km*). When the September 1997 and April 1999
data were removed (because they were atypical), the
cost for ground distribution was $16.34/km’ (+
$0.82/km?).

Air distribution costs—Air distribution required
32 (+ 14) people, representing a mean of 1,310 hours
(+ 476; Table 2). The data analyzed included the per-
sonnel flying and staffing the helicopter and fixed-
wing aircraft, who were paid under contracts. The
largest single cost was for the fixed-wing aircraft, at
$40,248 (£ $17,560)/baiting, which accounted for
approximately 37% of the total costs, or $24.71/km* (+
$4.65/km?). When the September 1997 and April 1999
data were removed (atypical), the cost for air distribu-
tion was $22.47/km’ (= $2.93/km?).

Total distribution costs—The total distribution
costs ranged from $17.17/km’* (May 1997) to a maxi-
mum of $32.11/km* (September 1997), with a mean of

Table 1—Ground distribution costs of the Ohio oral rabies vaccine (ORV) program

May Sep Apr Oct Apr Jun Sep Apr Mean
Cost 1997 1997 1998 1998 1999 1999 1999 2000 (SD)
Wages 20,152 37,321 11,010 10,066 13,019 1,446 10,807 12,830  14,581.06
(9,833.38)
Automobile mileage 1,524 1,821 904 858 1,324 174 1,406 1,468 1,184.81
(484.34)
Ground distribution costs 21675 39,142 11,914 10,923 14343 1619 12213 14297  15,765.87
(10,226.05)
No. of people NA 73 92 73 85 20 75 87 7214
(22.39)
No. of personnel hours NA 1,057 738 689 872 93 818 945 744.46
(289.83)
Ground distribution costs/km*  15.32 35.58 17.26 16.14 2033 1682 1529 17.23 19.24
(6.35)

All costs are in US dollars. May 1997 data estimates were obtained from an external source. May 1997 and June 1999 bait-
ing events took place as a result of the initial outbreak and breach of immune barrier (emergency baiting events). April 1999
baiting included a special bait density study.

NA = Data not available.

Table 2—Air distribution costs of the Ohio ORV program

May Sep Apr Oct Apr Jun Sep Apr Mean
Cost 1997 1997 1998 1998 1999 1999 1999 2000 (SD)
Helicopter (eg, fuel, pilot) 6,392 60,606 8,495 2,385 5744 3277 2500 13,265  12,833.06
(18,371.95)
Administrative and 2,500 21,472 31,487 32,338 28423 5019 28250 34,682  23,021.29
support crew (11,718.30)
Aircraft personnel N/A N/A 9685 10,394 16,134 3454 11,880 16,308  11,309.29
(OMNR) cost (4,354.68)
Aircraft running cost N/A N/A 27648 29,660 59983 13,404 53,152 57,641  40,247.99
(17,559.10)
Aircraft fuel cost N/A N/A 5,445 1574 9,641 3,149 8,890 9,292 7,331.99
(2,335.16)
Other costs N/A 3,104 0 1,265 699 912 1,695 357 1.147.41
(951.79)
Total air distribution costs 8,892 85182 82,761 83617 120,624 29,215 106,366 131,545 81,025.28
(39,807.30)
No. of people NA 10 25 4 4 14 48 45 32.00
(14.36)
No. of personnel hours NA 908 1357 1,416 1,852 364 1,657 1,714 1,309.66
(476.21)
Air distribution costs/km’ 24.36 30.73 25.10 25.26 2.1 1821  18.67 2321 24.n
(4.65)

OMNR = Ontario Ministry of Natural Resources. N/A = Not applicable.

See Table 1 for key.
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$23.23/km* (+ $5.20/km* Table 3). When the
September 1997 and April 1999 data were removed
(atypical), the cost for total distribution was
$20.58/km” (+ $2.78/km?). Most of the costs were for
aerial distribution (mean, $81,025; Table 2), which
were 5.1 times greater than ground distribution costs
(mean, $15,766; Table 1).

Number of baits distributed ranged from 99,154 in
May 1997 to a maximum of 751,404 in April 1999
(Table 3). When the cost of these baits was added to
distribution costs, the total cost for a single bait opera-
tion was $153.20/km’ (+ $44.16/km?”). The cost of the
bait accounted for a mean of 85% of the total financial
cost per km’ baited.

Area baited and bait densities—The area designat-
ed for seasonal ORV baiting had increased from 3,872
km® in September 1997 (1,100 km® by ground; 2,772
km’* by air) to 6,497 km® in April 2000 (830 km* by
ground; 5,667 km® by air; Fig 2). The expansion in area
covered was achieved with a major change in the way
bait was distributed. In May 1997, 79% of the area cov-
ered was done by the hand baiting method, but in April
2000, 87% of the area baited was done from the air. It
was not possible to subdivide the area baited from the
air into areas baited exclusively by helicopter and those
baited exclusively by fixed-wing aircraft, because in
some areas, to ensure a higher density of baits, heli-
copters covered the same ground (ie, increased the bait
density) covered by fixed-wing aircraft.

A bait density of 91.00/km* (+ 32.10/km*) was
achieved, with higher bait densities by aerial distribu-
tion (Fig 2). When the April 1999 data were removed
(atypical), the bait density was 79.94/km* (+
14.11/km?*)

Discussion

The ORV program for wildlife is the first immuno-
logic tool to fight rabies in animal hosts since vaccina-
tion of dogs became widely available in the 1940s.
Although successful application of ORV for rabies in
foxes in Europe is well recognized, its use for rabies in

raccoons in the United States is still emerging."’*'*"

The lack of data regarding the long-term effectiveness
of the ORV used in situations such as those described
here prevents us from comparing the cost of various
distribution methods to the reduction of rabies (ie, per-
forming a cost-effectiveness analysis of the various dis-
tribution methods).

These distribution costs can be used to perform an
economic cost-benefit analysis of an ORV pro-
gram."*'*"" In addition, the distribution costs can help
us determine the most efficient means of distributing
ORV in the future.

Uhaa et al' provided an estimate of $100/km?/y for
the “distribution systems costs,” which they assumed
include baiting by helicopter, fixed-wing aircraft, and
ground (similar to our study). They did not, however,
describe how they arrived at such a figure. Moreover,
in their sensitivity analyses, they did not alter this cost
estimate even though they varied bait density. This
implies that they assumed that the distribution cost is
fixed. We found the mean cost of distribution in the
Ohio ORV program to be $23.23/km*> (+ SD,
$5.20/km*/distribution), well below the assumed value
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Figure 2—Area covered and density of oral rabies vaccine dis-
tributed in Ohio, May 1997 through April 2000.

Table 3—Distribution and cost of the Ohio ORV program

May Sep Apr Oct Apr Jun Sep Apr Mean
Cost 1997 1997 1998 1998 1999 1999 1999 2000 (SD)
Unit cost of bait 1.52 1.52 1.52 1.40 1.37 1.47 1.37 1.37 1.44
(0.07)
No. of baits 99,154 233577 354,222 371,581 751,404 151,653 569,998 549,691  385,160.00
(210,895.15)
Aerial bait cost 31,733 260,741 455211 437,535 919,866 212,142 682,452 669,709  458,673.59
(271,570.36)
Ground bait cost 118,981 94,296 83,206 82,678 109,558 10,788 98,445 83,367 85,165.07
(30,707.11)
Total bait cost 150,714 355,037 538,417 520,213 1,029,423 222,930 780,897 753,077  543,838.66
(280,520.25)
Total distribution cost 30,568 124,324 94,674 94,541 134,967 30,834 118579 145842  96,791.15
(41,595.66)
Distribution cost/km? 17.17 321 23.75 2371 30.25 18.13 18.25 22.45 23.23
(5.20)
Total cost* 181,282 479,361 633,092 614,754 1,164,390 253,764 899,476 898,919  640,629.81
(315,325.18)
Total cost/km’ 101.84 12380 15879  154.19 260.96 14919 13844  138.36 153.20
(44.16)*
*Total cost = Total bait cost + total distribution cost.
See Table 1 for key.

30

Vet Med Today: Public Veterinary Medicine

JAVMA, Vol 220, No. 1, January 1, 2002



in the aforementioned study.' Results of our study also
revealed that a number of factors, including differing
bait densities, may cause the cost of distribution to
change notably (Tables 1-3). Aubert® provided the
only other specific estimate for the cost of distribution:
$9/km* (bait delivery by helicopter of $7/km?; surveil-
lance systems cost of $2/km?) for distributing ORV to
control rabies in red foxes in Europe. Unfortunately,
that report did not contain an explanation of how the
estimate was obtained. Furthermore, because the den-
sity of red foxes appears to be much lower than rac-
coons, the density of ORV needed to control rabies in
red foxes is probably much lower than that needed to
control rabies in raccoons."'”™' And because our
results demonstrated that differences in densities of
ORV impact costs of distribution, our data cannot be
directly compared with Aubert’s estimate. We, there-
fore, consider our results to be the first explicit attempt
to document the actual costs of distributing ORV to
control rabies in raccoons.

The data collected from 8 baiting operations
revealed that although the costs of distribution approx-
imated only 15% of the total costs, they may vary con-
siderably (Table 3). For example, the September 1997
baiting had the highest distribution cost of $32.11/km’,
whereas distribution costs in May 1997, June 1999,
and September 1999 were less than $20/km’. The high
cost in September 1997 may be attributed to the fact
that it was the first large-scale ORV operation under-
taken (double the area covered in May 1997; Fig 2) by
the agencies involved, and certain inefficiencies in a
start-up operation are expected. In addition, the entire
air operation (2,772 km?*) was performed by helicopter
and proved to be costly at $30.73/km’ (Table 2).

Even the ground baiting in the September 1997
operation, although it covered a smaller area than the
May 1997 ground baiting, was much more costly per
km* ($35.58/km*) than the May 1997 baiting
($15.32/km?; Fig 2). This finding may be attributable
to the fact that the September 1997 baiting was more
labor-intensive. A more highly populated area
(Youngstown, Ohio, and suburbs) was baited in
September 1997, compared with the area baited in May
1997, which focused on the main roads outside of
Youngstown. Another potentially atypical baiting oper-
ation was performed in April 1999, when several vari-
ations in strategies were tested, then adopted or aban-
doned. Consequently, the April 1999 mean aerial bait-
ing density (179 baits/km*) and ground baiting density
(113 baits/km?) were much higher than the remaining
baiting events (means: 81 baits/km’® for air, 74
baits/km’ for ground). This increased the total cost per
km* by more than $100/km’ to $261/km* (Table 3).

The increase in area baited increased total costs
and was attributable to cases of rabid raccoons within
the immune barrier and breach of the immune barrier
in June 1999. Despite the higher distribution cost of
aerial bait delivery, this method is indispensable in
areas with large tracts of farmland and forests where
ground support is limited or potential raccoon habitats
are not easily accessible. In addition, to be fully effec-
tive, baits must be distributed in a timely manner at
critical periods of the year to accommodate behavior of

the raccoon population (ie, mating, foraging). Thus,
despite the expense, bait distribution by use of fixed-
wing aircraft will continue to be the most commonly
used method of ORV distribution in Ohio.

Some economy of scale can be achieved by buying
large quantities of baits. For example, the reduction of
bait cost by $0.15/unit ($1.52 in May 1997 to $1.37 in
April 1999) resulted in savings of $112,710 for the
751,404 baits purchased in April 1999. The net result
is that the total cost of the Ohio ORV project appears
to have stabilized at approximately $140/km’
(September 1999, April 2000; Table 3).

Distribution costs may be further decreased as an
optimal bait density strategy is achieved. However,
reduction in the amount of baits used per unit area will
not affect distribution costs with the same magnitude as
it affects the total costs. For example, increasing or
decreasing aerial bait density will not substantially
increase or decrease the amount of personnel, personnel
hours, equipment, or material required to distribute bait.

Although changes in bait density may not have
notably impacted distribution costs, it appeared that as
the strategy matured, more consistent distribution costs
were evident, in the range of $18 to $22/km’. Changes
in distribution costs over time indicated that there was
a “learning curve” for establishment of an ORV pro-
gram, and many local, state, and federal agencies and
organizations need to collaborate. Cost estimates for the
last 2 baitings (September 1999 and April 2000) are
perhaps more representative of an established ORV pro-
gram than earlier operations. The costs incurred in ear-
lier operations, however, serve as a reminder to other
agencies in other locales contemplating similar pro-
grams of the need to learn and improve upon delivery
systems as a program progresses through time.

Rabies in wildlife is typically a regional and persis-
tent health problem; therefore, the economic costs and
benefits of an ORV program should be considered over
a broad region and over a long period. Collaboration
among different regions could result in several
economies of scale such as reduced price of ORV from
purchasing large quantities of baits. Regional coopera-
tion could also lead to economies of scale by hiring new
personnel and purchasing new equipment and material,
both of which are currently being contracted out to
external agencies (eg, fixed-wing aircraft, pilots, etc).

The information presented here can be combined
with knowledge of raccoon ecology and epidemiologic
characteristics of rabies in raccoons to predict future
spread of rabies as well as the economic impact of using
ORV. Several scenarios may need to be evaluated, and
they will be important in determining the feasibility of
regional and national efforts and in designing future
interventions to control this public health problem.

‘Raboral (Rhone Merieux), Merial Inc, Athens, Ga.

"Twin Otter aircraft, De Havilland Corp, Taylor, Mich.

‘Rudy Kellar, First Air, Ottawa, ON, Canada: Personal communica-
tion, 1998.
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Appendix
Ohio oral rabies vaccine distribution effort: 1997-2000
Area baited Area baited  Total area

Baiting Date Type by air (km?) by ground (km?) (km?) Bait delivery method
1 May 1997 Emergency 365 1,415 1,780 Helicopter, ground
2 Sep 1997 Seasonal 2,772 1,100 3,872 Helicopter, ground
3 Apr 1998 Seasonal 3,297 690 3,987 Aircraft, helicopter, ground
4 Oct 1998 Seasonal 3,310 677 3,987 Aircraft, helicopter, ground
5 Apr 1999 Seasonal 3,757 705 4,462 Aircraft, helicopter, ground
6 Jun 1999 Emergency 1,605 96 1,701 Aircraft, helicopter, ground
7 Sep 1999 Seasonal 5,698 799 6,497 Aircraft, helicopter, ground
8 Apr 1999 Seasonal 5,667 830 6,497 Aircraft, helicopter, ground
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