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The Federal Aviation Administration (FAA) forecasts more than 

7 million small Unmanned Aircraft Systems (sUAS), commonly 

referred to as drones, to be in operation by 2020, with hobbyists 

accounting for 61% and commercial users accounting for the 

remaining 39%.  In December 2015, in response to strong 

growth in drone sales, the FAA began the requirement for 

all hobbyists to register small drones as a means to identify 

and educate owners about airspace operating restrictions.  

According to current FAA rules, hobbyists must always fl y 

drones within line-of-sight and are not allowed to fl y (1) within 

fi ve miles of an airport without obtaining airport and air traffi  c 

control approval, (2) near manned aircraft, or (3) above 400 feet.  

In August 2016, the FAA released new rules for the commercial 

operation of sUAS, which require commercial users to obtain 

an FAA Remote Pilot Airman Certifi cate as well as comply with 

rules established for hobbyists.  To operate outside of these 

rules, drone operators must apply to the FAA for a Certifi cate

of Authorization or Waiver (COA) and/or a Section 333 

exemption.  This focus summarizes emerging trends in the 

use and operation of drones and the potential challenges for 

airport operators.
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Innovations in drone technology, increasing numbers of small drones in operation, and 
expanding commercial uses of drones present new challenges for airport operations.

The Era of Small Drones
New Challenges for Airport Operators
and the Aviation Industry

DHL Parcelcopter “last mile” deliveries
using automated Skyports Airbus uses drones to inspect aircraft

Workhorse aerial package delivery with drones

Photo credits:  Workhorse Group Inc., Deutsche Post DHL Group, ©Airbus SAS 2016 – photo by R Gnecco/aircam
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Will rework graphic

  Register to fl y drones weighing more
than 0.55 pounds but less than 55 pounds
(www.registermyuas.faa.gov)

  Obtain an FAA Remote Pilot Airman Certifi cate

  Maintain a visual line-of-sight with the drone by 
certifi ed pilot in command

  Operate during daylight hours only

  Maintain a maximum altitude of 400 feet above 
ground level and a maximum speed of 100 mph

  Never fl y over people and yield right of way to 
manned aircraft

  Fly within class G airspace (FAA approval required for 
operations in Class B, C, D, and E airspace)

Partial Summary of FAA Small UAS Rule (Part 107) on Commercial Use
Eff ective August 29, 2016

Notes:   See www.faa.gov/uas for complete rules.

 U.S. military and government agency drones are operated under a Certifi cate of Waiver or Authorization (COA) issued by the FAA.  

 

Planes, Trains, Automobiles, and Drones
As of January 2017, 670,000 small drones were
registered with the FAA.

Decades from now, drones will likely be as much a part of life 

as planes, trains, and automobiles are today.  Since December 

2015, the FAA has required all sUAS weighing more than 

0.55 pounds and less than 55 pounds to be registered using 

a new online system (unmanned 

aircraft weighing 55 pounds or more 

must be registered using the existing 

registration process for general 

aviation aircraft).  Based on FAA 

registration data, hobbyist drone users 

accounted for 98% of registrations as 

of May 2016, while commercial users 

accounted for the remaining 2%.  

Of commercial users, the top fi ve 

sUAS industries include real estate 

and aerial photography, insurance, 

agriculture, industrial inspection, and 

government.

Of the 50 states, California accounted 

for the largest share of registered 

drone users (hobby and commercial) 

with 13%, followed by Texas and 

Florida, each with 8%.  California also 

accounted for the largest number of 

commercial drone users (1,212), including Menlo Park, 

the U.S. city with the most commercial registrations (176) and 

home to Silicon Valley companies such as Facebook and drone 

startup companies such as Matternet, Kespry, and Skydio. 

In addition, Los Angeles and Burbank together accounted for 

136 commercial drone registrations, refl ecting the increasing 

use of drones to produce Hollywood fi lms.

 1 California 57,953 1,212 59,165 13%
 2 Texas 36,705 616 37,321 8%
 3 Florida 35,170 629 35,799 8%
 4 New York 21,648 309 21,957 5%
 5 Pennsylvania 17,145 252 17,397 4%
 6 Illinois 15,713 235 15,948 3%
 7 Ohio 15,596 245 15,841 3%
 8 Michigan 14,193 192 14,385 3%
 9 Washington 13,850 209 14,059 3%
 10 Georgia 13,555 278 13,833 3%
  States listed 241,528 4,177 245,705 52%
  Other states 219,600 4,231 223,831 48%
  Total 461,128 8,408 469,536 100%

Percent
of total

FAA Registrations of Small Drone Users by State
As of May 12, 2016

Note:  Data are for drones weighing more than 0.55 pounds but less than 55 pounds.

  An additional 300 drones were registered to users outside the United States.

Source:  Federal Aviation Administration, Drone Registration Location Data, www.faa.gov, 

  accessed December 2016.

Ranking State Hobby Commercial Total

Number of registered drone users 

MKTG685
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Small drone sightings = 1,346

New York
10%

Florida
12%

California
22%Other

30%

Georgia
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Pennsylvania
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Arizona
3%

Washington
3%

New Jersey
4%

Texas
7%

 Note: Reports of sUAS sightings around airplanes, helicopters,

  and airports from pilots, citizens, and law enforcement.

 Source: Federal Aviation Administration, UAS Sightings Report, 

  www.faa.gov, accessed December 2016.

Drone Sightings Near Airports and Aircraft
The FAA receives more than 100 reports of drone sightings
in the vicinity of airports and aircraft each month.

UAS sightings reported to the 

FAA by pilots, citizens, and 

law enforcement agencies 

have increased signifi cantly 

since 2014.  The FAA works 

closely with industry partners 

through the “Know Before 

You Fly” campaign to educate 

unmanned aircraft users about 

where they can legally operate and the law enforcement 

community to identify and investigate unauthorized 

unmanned aircraft operations.

The United Kingdom’s Civil Aviation Authority (CAA) is in the 

process of revising its rules on UAS operations in response to 

a fourfold increase in the number of near misses with aircraft 

and the collision of a drone and a British Airways A320 aircraft 

at 1,700 feet—well above the safe altitude to fl y a drone in 

controlled airspace—on approach to London’s Heathrow 

Airport in April 2016.  The CAA’s new UAS rules are expected to 

go into eff ect in April 2017 and would require the registration 

of all recreational drones weighing more than 250 grams 

(0.55 pounds).

ACI-NA Multi-Committee Task Force on 
Unmanned Aerial Vehicles

In January 2016, Airports Council International-North 
America (ACI-NA) convened an industry task force 
to evaluate the range of issues associated with the 
use of unmanned aerial vehicles (UAVs) at and near 
airports in the United States and Canada.  A summary 
of its fi ndings was published in August 2016 and is 
available at www.aci-na.org.  Among the fi ndings, 
the task force noted a number of potential sUAS 
applications for airport operators, including:

  Perimeter security 

  Airfi eld and facility 
condition inspections

  Traffi  c management 

  Parking surveillance 

  Emergency response/
event management 

  Surveying/capital 
project support 

  Aerial photography 

  Wildlife management 

AAAE Digital Notice and
Awareness System

In March 2016, the American Association of Airport 
Executives (AAAE) and AirMap, a leading provider 
of airspace information and services for unmanned 
aircraft, announced the release of the Digital Notice 
and Awareness System (D-NAS).  More than 75 U.S. 
airport operators have already joined the D-NAS pilot 
program, created to allow UAS pilots to provide real-
time information about the location of their drone 
fl ights that can be accessed by air traffi  c controllers.  
More information is available at www.aaae.org.  

Drone Advisory Committee

In May 2016, FAA Administrator Michael Huerta 
announced the establishment of the Drone Advisory 
Committee (DAC) to work in partnership with the FAA 
to identify and propose actions to integrate UAS into 
the National Airspace System (NAS).  DAC members 
include airport, government, university, private 
sector, and other aviation-related representatives.  
More information is available at www.rtca.org.

FAA’s B4UFLY Smartphone App

Available for free download from
the App Store for iOS and the
Google Play store for Android

Small Drone Sightings Reported to the FAA
November 2014 to January 2016

Industry UAS Initiatives
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Drone Detection System Tests Are Underway 
at Airports
The use of proactive drone detection systems will be increasingly 
important with the continued proliferation of drones.

In June 2016, the FAA established the Pathfi nder Program to 

explore the incremental expansion of UAS operations in the 

National Airspace System.  In July 2016, the FAA expanded 

the program to include the UAS Detection Initiative to evaluate 

available technology to detect sUAS in airport vicinities.  The 

FAA has partnered with U.S. agencies such as the Department 

of Homeland Security and the Federal Bureau of Investigation 

and private sector UAS technology companies to conduct tests 

at airports in Atlantic City, Dallas-Fort Worth, Denver, New York 

(JFK), and Valparaiso (Eglin Air Force Base).  UAS detection tests 

were conducted at Atlantic City in January 2016 and Denver in 

November 2016.

The integration of UAS operations into the National Airspace 

System is also being supported by the FAA UAS Center of 

Excellence–the Alliance for System Safety of UAS through 

Research Excellence (ASSURE) – and six UAS test site operators 

selected by the FAA.  ASSURE is led by Mississippi State 

University and consists of 23 of the world’s leading institutions 

focused on research, education, and training to ensure the safe 

and successful integration of UAS into U.S. airspace.  The FAA’s 

test sites support UAS integration by providing an avenue for 

the UAS industry and stakeholder community to conduct more 

advanced research and operational concept validation. 

In addition, drone manufacturers and software providers 

are developing technologies like geo-fencing and collision 

avoidance to make fl ying drones safer.  The potential cost 

and funding sources of drone detection systems for airport 

operators are diffi  cult to estimate and identify at this time,

given the early stages of technology development and the

FAA’s ongoing tests of drone detection systems.

State of Nevada

North Dakota Department of Commerce

Griffiss International Airport

Virginia Polytechnic Institute and State University

University of Alaska –  Fairbanks

Texas A&M University-Corpus Christi

Source:   Federal Aviation Administration, https://www.faa.gov/uas/programs_partnerships/coe_test_sites/, accessed February 2017.

FAA Selected UAS Test Site Operators

The Anti-UAV Defence System (AUDS) uses electronic scanning radar to 
detect drones up to 6 miles away and radio waves to disable them
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NASA’s concept for a potential UTM system would safely manage diverse UAS operations in the airspace above 
buildings and below crewed aircraft operations in suburban and urban areas

Keeping Up with the Drones
The FAA and NASA are testing an unmanned air traffi  c control 
system for drones. 

The FAA and the National Aeronautics and Space Administration 

(NASA) are developing an unmanned aircraft system traffi  c 

management platform (referred to as UTM) that would allow for 

greater numbers of drones to fl y simultaneously and prevent 

mid-air collisions with piloted aircraft and other drones.  Tests 

of the platform began in 2016 and are scheduled to continue 

through 2019.

  April 2016:  First drone air traffi  c control test, when pilots at 

multiple FAA drone test sites across the country fl ew a total 

of 22 drones simultaneously, each within the line-of-sight

  October 2016:  Test to determine whether a mapping alert 

platform could track drones in real time, report fl ight paths, 

and alert pilots of unanticipated hazards, representing the 

fi rst test of drones fl ying beyond the pilot line-of-sight

  January 2018:  Test of the new drone air traffi  c control system 

over populated areas

  2019:  Final test, after which recommendations will be made 

for a national solution

In 2017, the FAA plans to develop a rule to extend commercial 

operations over populated areas and controlled airspace 

beyond visual line-of-sight (BVLOS) of the sUAS operator.  

To develop BVLOS rules, new detection and avoidance 

technologies must be developed and tested in safe but realistic 

environments.  In December 2016, the FAA approved a COA 

for the Northern Plains UAS Test Site in North Dakota, which is 

slated to be the fi rst test site in the United States to have BVLOS 

operations and will support the development, testing, and 

evaluation of new applications for UAS technology. 

In Singapore, Nanyang Technological University and the Civil 

Aviation Authority are developing a drone traffi  c system that 

uses “virtual fences” to prevent crashes and expect the initial 

phase of conceptual design and software simulation to be 

complete in 2017. 

NASA UTM System Concept

UTM scenario showing many uses for small UAS
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The Future of Drone Package Delivery
The FAA predicts that drone package delivery is likely three or 
more years away from widespread commercial acceptance.

Although tests of drone package delivery are underway by 

companies such as Amazon, UPS, and Walmart, the integration 

of drones will depend on a number of factors, including:

  The development of further drone standards and technical 

guidelines for collision-avoidance technology

  The establishment of an unmanned air traffi  c control 

system for drones

  The continued advancement of drone technology

  The economic viability of drone delivery versus other 

modes

In 2013, Amazon announced plans to implement package 

delivery via drone in 30 minutes or less with a new service 

called “Amazon Prime Air.”  Since then, Amazon has been 

testing the ability to fl y drones beyond the pilot’s line-of-

sight, sensors that identify and avoid obstacles, and a one 

person operation of a fl eet of drones.  According to Amazon, 

its drones are capable of delivering packages weighing up to 

fi ve pounds, which comprises 80% to 90% of all products sold 

by Amazon.  Amazon performed its fi rst drone delivery test in 

the United Kingdom in December 2016 and has fi led nearly 

40 patents with the U.S. Patent and Trademark Offi  ce for drone 

related technology.  

One of the largest obstacles 

to widespread drone package 

delivery in the United States is 

the requirement for drones to 

stay within a pilot’s line-of-sight.  

Companies such as Mercedes-

Benz and Workhorse, a U.S. fi rm 

that creates electric delivery 

vehicles for companies such as 

UPS and FedEx, have overcome 

this obstacle.  Each company 

has developed an integrated 

van/drone delivery system 

which utilizes vehicles to launch 

drones carrying packaged 

goods for delivery.  Mercedes-

Benz’s “Vision Van,” developed in 

partnership with Silicon Valley 

drone startup Matternet, would 

employ two drones capable 

of delivering packages up to 

fi ve pounds within a six mile 

radius.  Workhorse plans to integrate its electric delivery trucks 

with its drone, which can travel at speeds up to 50 mph, carry a 

10-pound package, and fl y for 30 minutes.

Drone package delivery is also being tested outside the United 

States.  The Directorate General of Civil Aviation, France’s 

airspace regulator, has authorized drone package delivery in the 

southern region of Provence, where they will travel a limited, 

nine-mile route once per week.  In November 2016, JD.com, 

a Chinese e-commerce company, started a trial of a drone 

delivery service in rural China during the country’s “Singles’ Day” 

shopping festival, testing drop-off s outside of Beijing and in 

Jiangsu, Shaanxi, and Sichuan provinces.

Send in the Drones
Airport operators are recognizing the value of drones in the 
operation, maintenance, and inspection of airport property.

Notwithstanding safety concerns about drone operations at 

airports, the successful use of drones for commercial purposes 

such as construction, insurance inspection, and mapping and 

surveying has provided a basis for similar uses at airports.  

  In the United States, operators at general aviation airports, 

such as Southern Illinois Airport, received waivers from 

the FAA to use drones for wildlife management, perimeter 

security, and facility inspection.  In January 2017, under the 

new commercial drone rules, the FAA granted the fi rst waiver 

Drone delivery tests performed in 2016 by Dominos, 7-Eleven, and UPS
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Illustration courtesy of Deutsche Post DHL Group

Mercedes-Benz Vision Van

Drones Go the Last Mile

In supply chain management and transportation planning, the “last mile” refers to the last leg of a delivery to 
place a product in the hands of a consumer and typically accounts for 30% to 40% of total shipping costs.  Strong 
growth in e-commerce and increased emphasis on the speed and convenience of delivery to the home are 
reshaping the last mile.  Drones are expected to be an integral part of cost reduction of the last mile, particularly 
in countries with high labor costs such as the United States and when advanced technology allows a single pilot 
to operate multiple drones.

1. RACK FEEDER 
Transfers parcels to the integrated 
drones and the deliverer. Controlled 
via IT-based backend-processes. 

5. RACKING SYSTEM
Lightweight racks made of
carbon with load carriers made of 
aluminum sheet, adapted to the 
contours of the vehicle. 

4. E-DRIVE
Locally emission-free and 
virtually silent. 75 kW permanent 
system performance, 270 Nm 
torque, a range of up to 270 km. 

3. MODULAR
BATTERY SYSTEM
Adaptable to the individual 
application in order to achieve 
the best possible proportion of 
weight and range. 

2. DRONES
Fly autonomously on flight 
routes predefined by the 
system. Payload 2 kg, delivery 
radius 10 km, four propellers 
each measuring 21.5 inches in 
diameter.

Photo courtesy of Daimler
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for the operation of drones in Class B airspace at Hartsfi eld-

Jackson Atlanta International Airport, the busiest passenger 

airport in the world.  Drones were used to collect data on 

two 4-story airport parking structures that were scheduled to 

be demolished. 

 In Europe, at Charles de Gaulle and Paris-Le Bourget airports, 

drones are tethered by cords that provide power and 

communications as a safety precaution to inspect high jet 

bridges like those used for A380 aircraft and to calibrate air 

navigation assistance instruments.  

  Airlines, aircraft manufacturers, and other aviation-related 

businesses such as Avianca, EasyJet, and Airbus have been 

using drones to inspect aircraft.

Drone On:  Fast Forward to the Future
The development of new drone applications is likely to provide 
great benefi ts and, at the same time, challenge airport operators 
and the regulatory structure of the U.S. aviation industry.  

Drone technology continues to evolve.  New proposed 

applications of drone technology highlight the innovative spirit 

of this industry and push the limits of what may be achieved.  

The potential humanitarian applications are signifi cant, 

including drone deliveries of blood and medical supplies to 

remote locations in the United States and developing countries 

such as Rwanda and Tanzania, drones that can record and 

stream high-defi nition video for search-and-rescue missions, 

or ambulance drones that can get medical equipment such as 

defi brillators to people quickly in rural areas.

Workplace safety could be improved by engaging drones 

equipped with high-defi nition and thermographic (infrared) 

cameras to safely inspect dangerous areas and locate energy 

leaks, damage, deterioration, or safety issues.  The assessment of 

roof conditions with sUAS equipped with multispectral sensors 

that produce color infrared images is less expensive, safer, and 

more accurate than visual inspection.

The U.S. regulatory structure is likely to be challenged by drone 

technology innovations.  In February 2017, the FAA granted a 

special waiver for a light show of 300 Intel Shooting Star drones 

at the stadium of Super Bowl LI, including permission to fl y 

up to 700 feet in Class B airspace.  Intel’s drone light show was 

fi lmed prior to the Super Bowl because of FAA restrictions on 

drones fl ying within 34.5 miles of the stadium and over large 

numbers of people.  In April 2016, Amazon received a patent 

for a conceptual “airborne fulfi llment center,” a fl ying warehouse 

such as an airship or blimp that would fl oat at an approximate 

altitude of 45,000 feet.

The key to the future is the continued recognition of the 

economic and societal benefi ts of drones while simultaneously 

balancing operational and safety concerns at airports.

Amazon received a patent for its “Airborne Fulfillment Center” in April 2016

Source: U.S. Patent and Trademark Offi  ce, Amazon Technologies Inc.,  
 “Airborne Fulfi llment Center Utilizing Unmanned Aerial
 Vehicles for Item Delivery,” Patent No. US 9,305,280 B1,  
 April 5, 2016, www.uspto.gov

LEGEND 
300 =  Unmanned Aerial Vehicle (UAV) network
302 =  Airborne Fulfi llment Center (AFC)
304 =  Metropolitan area
312 =  UAV
330 =  Materials handling facility
350 =  Shuttle
351 =  Shuttle replenishment station

www.leighfisher.com
https://www.facebook.com/LeighFisher.Global?ref=pb
http://www.linkedin.com/company/leighfisher
https://twitter.com/LeighFisherInc


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


